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(CH2), 



(1) 



(57) Abstract: Develoinnent of selective PDE IV inhibitors 
excellent in antiasthmatic activity, safety, and so on. Com- 
pounds of general formula (1) or pharmaceutically acceptable 
salts thereof exhibit a selective PDE IV inhibiting effect and are 
useful as drugs, particularly antiasthmatic agent; wherein A is 
an optionally substituted S- or 6-membered heteroaryl group or 
a fused ring thereof with benzene; B is carbon or nitrogen; R} is 
hydrogen, lower alkyl, trifluoromethyl. hydroxyl, lower alkoxy. 
a residue of a carboxylic acid or a derivative thereof amino, 
or a group bearing an amino nitrogen atom; R^ is hydrogen, 
halogeno, cyano. nttro. lower alkylthio, lower alkylsuliinyl, 
lower alkylsulfonyl, trifluoromethyl, hydroxy!, lower alkoxy, a 
residue of a carboxylic acid or a derivative thereof, amino, or a group bearing an amino nitrogen atom; and m is an integer of 1 to S. 
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m m 

mrnui, s-i-yi^v i^>-2 (iH) -:t>mm^ 



M^mU^^:^yi-^i^^X'r^-'t' (phosphodiesterase;OT. PDB t 

PDB {i. *fflliart1^-r ^ >; -y ^AMP (cAMP)*5j:c;TnI-9-'f ^ U y ^GMP (cGMP)^Jd 

iC-?). PDB iZlt^<Dm±(Dm^iZj:K):S^^-:f I—VH ® 7SI^C0T-r Vif -f A 
*<^'itlT^'«9s COnf^TT. PDB IVtis ^^jtf5«*J«fc W4'3E* • if^^ • 
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2 

-507447 . hUg^-7i-yl/^#^i(i: 0-504530 I5ll0-503174 ^ 

. 15)10-503173 . ±y^iy>mmi^ (#^10-226647 m^(Dit 
tz^mB(D^m ' i^m^Komm'^^mtLx. @^^g^m94/i2499-^. #^¥7- 

10875 H^^g^l|96/6843 ■^^J.tO'^^q^l 1-106385 -^-HtctiPDE IVRa^fF 
-159382 -^{Cti. PDE immfSm^'^^^Xiti^<mR^tlX\.^f£\.^ib<-. TUJV^ 

m?&0{c:*fL. PDB lV<DmMlzmj^^'^t>itX:^fO. PDB IVT'l'y-tfl'ACD^il^j 

o -eo L/C*. ^sfi^^Afpffli^MT*'SD';^^A(Dcfc9/d:istRfi«jPDB ivi5as?f«j 

*$nxi,^ac<i:;6^i}^$nTl*^-5 (J. Med. Chero.. 41: 2268-2277 (1998))o 
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. mmui, 8-i-y^^}i^>-2 (iH) -yir>mmi^^K iiif^s^ncpoB \\m 

Ltzo 

Tl^-SES*M4^J{cr^t- ^<i::fo\ 2f:|%Bj{I:^(i. #r^BS63- 159382 -^-tc^^ 
O 1 -m^-i-y^f- U >^S<*<t ti. 3 ffiJCl ~ 8 ^ U ^Ifi^^A- LT. 
•r-DT 'J -vbSt L < it^o^^^-^^^tcDm^^^n-^^^y^f- U 
-C^^.^'Vmm±mi^ii}AZi^U l^-rsj:otC#gaBg63-159382 -^{C^^CD 

1 ) -^xt ( 1 ) 
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2) A ;!:><5~6M©^7^DTU-;PS-C. B ;i><i^^J!^^T=«)^±ie 1 ) iZim. 

A ) A *<f«J i>'yb®*/c{d: 1 ^'yl/g-e. m *< 1 ~ 5 -e*-5±ge2 

5 ) A 75< 5 ~ 6 M(^^7^ P T 'J -yl/ST'. B ;&<MSl^.^-e*>-S±ie 1 ) {ztm, 

9 ) A 5 ~ 6 M^^^-r o T U -^l-Si^ >-tr >^iOli^^T?. B 2&<MS/1 

11) R';&<7K^*/c{i{SiiT-»l/4-yl/S-e*'S_blSl) -10) <o\.^irm^~lzEm. 

12) R^*<7K^. i^T/S. - h nS> iSi^TyU^^yU^^^g, 
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13) 1- (3-~hn7o.^yU) -3- (f 'Ji^>-3->ryU>5=-yU) -i, 

14) 1- (3-^hD-7:c^yU) -3- [3- (f';>'>-4-'r^I/) ^Dt" 
-1. •J>-2 (IH) 

15) I - (3-^f-;U5=-;r7x-=iyU) -3- [3- (f; •:^>- 4 -^^U) 
ohVl/]-I, 8-:^>'f^I;>?>-2 (IH) 

16) 1- (f;i^>-3-^yW) -3- [3- (fJ 4 -^yU) ^ o f 
- I, 8-^-75^>;>?>--2 (IH) 

17) jiien -16) (^^'-rnMzim<Dit-^i^tz{t^(Dmmmiztm^n^ 

18) ±fei) -16) o:>y^'^tii)-{zmmit^-^tzit^<Dmm^iztm^ti% 

19) ±iei) -16) (^^^rnMztmDit'^i^fz^t^<Dmmmztm^ti^ 

20) ±121) -16) (Oi^^m^iztm(Dit^mi^tzii^<DKmff]izn^^ti^ 

21) ±fei) ~i6) (^^'-rtiAHznm(Dit^^tzii^iDmmmzpfn^n^ 
Jg^w^^^iL-c^WL. (1) The-ttfem 

. mtt^s^ii^. igttmw^ii^. ^.u^w^fk. m^mmm.. 
^ -fiii^smfc^^,. ^MiffRimmtmmDsm(D. f^vR^mm-, (2) rht- 

M^®. ifesfii^ii; (3) m^mmmm. mmmswfk. 'im 

I (4) WMmm. mm^m^mn^.m(D. mmmmizi^oikm; (5) mm 
mm^. mm:i}k. M^imm. wwimM:. mmm. mmmmm 
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) RO'tecDif-r hT^-rxiL-i. iL-4. iL-6 ^) ©f^iW-sgt^, (^iS^. m-tt^ 

SiUr^vf^. i^ife'^iii^. ^o->i^, MiiK. lfejfiLSI#'>3 y 

Ptk mm:sLU^^^jiyx) . mm^:^ (>c^^. i&MisiL m 

): (7)SMI«. eiilD^. li5BttJ^0l.€ Cn^tMRV^m^ (Om(D^ik^ > *s 

^^^MM^^bjE. .%wfct!itt#M2^. M->xhD7^-^cD. 
ft^sjceaig-r^^^.; (9) ig^?^. a^^. ^^m. ^<^^j^^<j^^ mi^mt 

(i2)^#ttJLi;7^^h-7^x. m-w^'-^. mm.^. 

^mmm.. ^sl'&l^. ^mm(o^ se^ssgtm: imn^. ^mM. 
±. ^tmik. 'L^n^^f^. ^^p^m^. 'Cv^mife^©. mmnmB-. cumm^k. m 
mm. Mmff^mm. itm^. mwm^. Basbm^k. mmmit. issmmm^. 

m&^^s mm&. MMTUJl'^-. Goodpasture lEl^. U 'J'!?-^ 

^m. A I Ds. T ^ 7 ^ 5 ^ •> - •> 3 -y ^ ^(Tj^j^T ujvj(^-mL^7b<m^-r^mm. 
St a^^) s mmjim.^. ffPF±. mmm) ;&^t>^5m>e» 

22) (1) W^W^B^T h t:-'tt«i^m^^t;mW3»il. 

^si^. ^tt^i^^imffCAiDS). HigfiK. 
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^ik. mmMRmmf^. mmmwik^^tsnik. mmik. mmik. ^fk. m&m 

21) Em<Dmmo 

23) mam. min!&z/i^/^iA^c^^^m7b^h>Mimtzt^(ox'^?>±Mz is)- 

22) (Di^-ftif)^iznm.<^m^io 

titzh(D'c$>?>±M^ i8)-22) (Di.^-fti7b-izmm(Dmmo 

&{C1 ~ 8 ^CD y ^ U >II^^ LT. *g^X{ig^$ nri >T ct C ^ 5 ~ 6 M 

^^mit. PDE ivmm<m^T^mM<D^m:sLC^yxuv^mm^mm^:^. 
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mm=¥: ^^ym^^tzimmmi^'^ i —z^^w^-s 5~6 m^^^t^ot - 
7^ ^ -=./uSs ^ > /-r ^ ^ ^ > t v u /usfcct o'^ > v'^ ^--t^ y 

m<*6*J{ciipf ^yu^;j-S. i^yUf^ji-S. •t'u tVP^^fS. VT'n tVu^jfS 
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1- (3 hn-7iJ=.7l/) -3- (t'U:;'>-2-'j'yM5^yl/) -1. 8- 
:^>'^U>'•>-2 (IH) -;t> 

1- (3--hD:7x~;u) -3- (f';-:?>-3-'f'yM^yi.) -i. 8- 

:^75^•J'>'>-2 (IH) 

1- (3-'>Ty:7ij:iyU) -3- (fU >?>-4-^yM5^yl/) -1. 8- 
±y^^)i^>-2 (IH) 

1- C3-^ho>'^^7U) -3- (f'J v'>-4--i'yP^-3^;U) -i, 8- 

1- (3--hD:7:.,^/U) - 3- [2- (hrUi^>-2— ryl/) o^^yu] - 
1, 8-^75=-Ui>>-2 (IH) 

1 - (3-^ho7a:-yp) -3- [2- (e';i^>-3-YyU) jc^yu] - 
I. ^-±y^^}'J>-2 (lH)-^> 

1- (3-^hD>'x^;U) -3- [2- (fU->'>-4-'f>'U) jr^:.^,,] _ 
1. 8- •^T'^ 2 (IH) 

I - (3-^hD7x^7l.) -3- [3_ (eiji>>_2-<yu) :rDtVU] 
-1, 8-:^:75^I;>'>-2 (1H) 
1- (3--hD7x~yi/) - 3- [3- (e';>'>-3-^yl.) :/otVU] 

-1. ^-±y^^)'Jly-2 (IH) 

1- (3-~ha:7x^7U) _3_ (;.3_ (f i; 4 tVP] 
-1. »-±y^^}i^y-2 (iH)-:^-> 
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1- C3-—hoyj^—Jl^) - 3- [3- (1 -3i-4^>b°'J i>>-4 --fyl/) 
:/nbVU] -1. 8-^:7^U •>'>-2 (IH) 

1- (S-ixTy^o:— - 3- [3- (f'J >?>-4 --fyU) ypfyu] 
-1. 8-:^•75^U>'>-2 (IH) -:t> 

1- (3-^D07x— - 3- [3- (b"'Ji/>-4 --fyU) yotVl/] 
-1. 8-^7^'Ji?>-2 (IH) 

1- (3-^^/I/5=-;*-7i— /U) -3- [3- (eu 4 --fyU) T^^of 
>>i/] -1, 8 2 CiH) -^r:/ 

1- C3-y'f-Ji^:^Ji^y ^—Ji^y JL—Ji') -3 - [3- (t°'; v':^- 4 -i';'U 

) ^ntVU] -1. 8 -:^:7^iJ •;'>-2 ( 1 H) 

1- (3 ->><^>'l/X/l/;^^yU'7i^yU) - 3- [3- (fU 4 --fyU) 

-fa^dM -1, 8-:^:7^y •:^>-2 (IH) -;r> 

1- (3-^f-yux>»U5i-^— yu:7i— yi/) - 3- [3- ( 1 -3^4••>t•u v'>- 
4-'r>'^) yotVl/] -1, 8 >'>-2 (IH) 

7 -ji^JU-l- C3-—h^y Ji—Jld -3- [3- 
) -fziMM -1, 8 -:^7 5^'J >'>-2 (IH) -;t> 

7-y5^;u-i- (3-^^;u^;f:7j.^;u) - 3- [3- (t'U>^>-4- 
-fyu) yatvu] -1. 3—ry^^)'j>-2 (IH) -5r> 

1- (3 hP"7i— v'U) -3- [4- (fU >'>-2-1'yU) T'-f-^^U] - 

1, 3-±y^^)'jy-2 (IH) 

1- - 3- [4- (k*U 3 -'fyU) rf^yu] - 

1, 8-^7^'Ji^>-2 (IH) 

1- (3--ho7i-;U) - 3- [4- (f'J v'^- 4 -</!/) y^)V\ - 
1, 8-:^7f^'J>':/-2 (IH) --^^ 

1- (3-— hP:7i— yu) - 3- [5- (eUi^>-2-'i'yu) 
-1, 8-:^7^»>l>?>-2 (IH) 

1- (3 -— hD:7i— ;U) - 3- [5- (fU-:^>-3 — r^u) '>^>^yU] 
-1, 8-:^7^U i^^-2 (IH) 

1- (3-— hD7 jc^;P) - 3- [5- (e>J :^>-4 -'TvU) 'O^yU] 
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-1. 8—f-yi^*}'y>-2 (J. H) 

1- (3 -— hn^i^/P) - 3- [6- (h*U-:^>-4-'r.»l/) 's4^->>'U] 
-1. 8—hy9-Vi?>-2 (IH) -:t> 

1- (3 -— h 0:7 i -=.;!/) - 3- [7- (f; 4 --fyp) 

-1. 8 -T^:7^i; v/'>- 2 (IH) 

1- (3 hD^^i— - 3- [2- (2--5^i— ;U) i^^^U] -l, 8 
•:^>-2 (IH) 

1- (3--=-hn7i~;l/) - 3- [2- (3-5^Ji^7U) Ji^yU] -1. 8 
-^>'^U>'>-2 ClH) -yt> 

1- (3 hD7i— - 3- [3- (2-7UyU) -fakfjl] -1. 8 
-^7^'J>'>-2 (IH) 

i- (3--=.hD:7jc— yU) -3- [3- >^ntVU] -l, 8 

—hy^0i^>-2 (IH) -Jt-:^ 

1- (3--hu7x~yU) -3- [3- (5^TV~>'i/-2-'ryu) :/abVP 
] -1. i^>-2 (IH) 

1- (S -^\^ay sL—ju) -3- [2- (^>y^TV-yU- 2 --f ;l/) jl 
^-'W -1. 8 -^75=- U 2 (IH) -yt-> 

1- (3 hn7 ji—yU) -3- [3- (^>V'f^TV—JU-2--fJl') 3f 
□ fyl/] -1. 8 2 (IH) 

1- (S-^l-n^x— yU) - 3- [4- (^>V^TV'-Jl^- 2 Jl) f 
=f-M -1. 8-:^-7^»;>'>-2 (IH) 

1- (fUi>>-2-'f>'l.) - 3- [3- (eU v'V-4-^f'yP) :/DtVU] 
-1. >'>-2 (1 H) 

1- (eUi;'>-3— r;U) - 3- [2- (f';>?>-4->fyU) J^^yU] - 
1. 8— i^>-2 (l.H) 
1- (fUi^>-3-^yl.) -3- [3- (fV>^>-4-l'>'l/) T/DtVb] 

-1. 8-:^75=•'; i;'>-2 (ih) -nr^ 
1- (t'u>^>-3->ryb) - 3- [4- (ey-:^>-4-^yi/) ^^^u] - 

1. 8 >'>-2 (IH)-^^ 
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1 2 

1- (eu >?>-4 —t'.'i/) -3- [3- (t°'j ':^>-4 --r;u) ^ntvb] 

-1, 8 -T^-^^'J 2 (lH)-^> 

1- (t: U i^>- 3 -'fyu) - 3- [2- (^>y^T'/-yU- 2 -'f yU) 
^yu] -1. 8-±yi-*)i^>-2 (IH) 

I - (fj v'^- 3 --fyU) -3- [2- (^>V^Ty-yU- 2 --fyU) 
ntVU] -1, 8 i^>- 2 (IH) -5t-> 

So 




ssisxm (I) 



(3) (^4^. ruimrji^^jmx'^K}. m isj^m itwmt 

(1) A . B . R'. R":teJ:Z>m immtmm) -V^^n^it^i^if} 

^TO-rSCi*<-e§'g.o CCT\ — (3) {C*>{t€.R'Oi£*RT/P+>'US{i 

. U =f-^L.'J^ ^J-fu \zJVT i K aDA)> b'>^ h U ;^ f^;l/-> V JUT i KV- h U -i^ 

©tLT«s -rh^tKn^^^ (THFX v'Jc^^yl/Ji— r^K ig-fh^/ U >^7!>< 
{M^tLSo rat£:SJPr(i> -80—100 if ^ L < W-80t~-^@ 

#TO62-158281 -^*5J:O'#M62-228076 -l-^) /d:^,^L^O^i&{cJ;0^pI 
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1 4 



CHO — ^ I -j|-CH=CMCOOR> | -jUcHaCHjCOOR' 

(4) C6> (3a) 



rnkTM (Ila) 



j £>l=CHz — ^ j CH2CH2CH(COOEt)2 

(7. 



(CHa)2CH2COOH -W— (CH2)2CH2COOR' 

(10) (3b) 



mmiM. (lib) 



a- 



HO— ~ »-|^^^^CH-CH^H=CHCOORa— ^[^^^^— 



(4) P«) 



fililcXa (lie) 
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1 5 

mMJim (I la) : f'J v>:^;U/<>'b7^t K (4) t—^^ (5) -^m^tl^i^ 

JL7.7'JU (6) ;:><?iiin. $t>{cjfc^ (6) ^^Ttt^ZtlzJiKi. -flftiC ( 
3) {C*>C^TA ;^><f»J f^;l/STTn ;&<lT*'5'fl:^ (3a) ^gB!i^-r'5C:i*<T^ 

MMlfS (lib) : mti'. 'J '^7^/ L < h U 

r:7Aj^ h4--> KO^ffiT. t':=.;bb*'J •:^> (7) {zto >fg?jc5^/U (8) ^Wm 

^■itxit^ (9) msE^i^T. m^i^mmt^m^^xit^ ( 

9) ^ai7K5^)^^/ijfej^g?L. mihntzijjv^^>^m^ do) R='0H-tr^^n 

iZjifO. (3) {C;fol^T. A ;6<t*''; vVU^Tm ^<2(Dit^ (3b) ^^j^ 

^SCi;&<T^So 'k'fc. ±12^1:^ (3b) it. Hmj^m. (IIb)i«^<M 

^mJim (lie) : eU v'>:^>/l/^<>'U7=^t K (4) t--^^ (11) l:-^^tl<S4- 

. i^s. LDA ©#^T. m-^Kst^^izntxit^ cm ^m. ^b>jc. 

(12) ^MiS5n-r-5C<i:{CJ:*9. — ^iC (3) {Cifel^T 

. A i^Jim-Vm A<3<Dit^ (3c) ^^f-SC c»:*<T'^So :*:SJC{C*5 

— flSiC (3) {Cfel,>T. A ;&<fU i^yUSTm *<4~8©>Ih^J^ (3d) (i 
X TIMiiXfi (IId){Ciii£oTg!it-r'5C<h;&<-e^So Tie^itXS (II 
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d) {C*Jl ^X. m U 4 ~ 8 OMtij^^-To 



Br-(CH2)m.iCOOH ► BrP^PhaCCHjJm-iCOOH ^ 

(13) (14) 2) (fVcHO 

^ (4) 

3)CICH2CN 

J-CH=CH^CH2)„,.lCOOCH2CN-^|%- [^fl— CH=CH-(CH2)^,C00R3 
^'^^ (15) ^*'^^(ie) 



r^^^-(CH2)mCH2COOR' 
^« (3d) 



SmuU (Ud) 



(DMSO) ^^i^m^LtziUM-C&^:^^^^>tU '(k^^X'\^V 'J>i3JW<jU^\z K ( 

(15) jiii^^<D h U Jif^/UT 5 >CD??:^Ts (15) ^^R^'OH-^^ 

#U ig^T-'U^yPiX-ryU^^^*: (1 6) tLfz^i. m5tt^Zt\z.^K>. — 
flS:^ ( 3 ) <C:fol >-C. A ;&< t' »; 'JJl'^Xm 4 ~ 8 (Oit^ (3d) ^Wk^t^ C 
iA<-2?#So ^«£*>\ <SiiTyu+yUJ^X7^;u^^ (16) <z>il5cSfeti. igigx 
S (1 Ia)<c*>{:^SgEftfeia7cilRl^O:^j*-riT-5 C ti)<X-^ -So 

±ie-ZriiIi^/;i^jn:g (lla)'-(Ild) (i. -flSiS: (3) {C*jl<^XA A^euc^ylx 
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. ^^m(Dit^u. PDE ivpfls^iji LTWfflTTs PDB ivi^mm^-t ^mB(D 

. ^m.^mm.'. (2) r h [:^tm. 

mm. Wfk. mmmMiiifk. ^n-^m. immmm. ^fk. mfk. » cm 

ftk^^v) . mmik. mmik. m^^. mm(o. m!<mm.\ o) m 
^mmsm.. mmsm^^. mmm^-^^. im.^)^-^^^ mm 

i4^*i;tsj5C^. mw^^mKz^o'm.', (s) mw'. g^itij^. 
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(D^-f h 7^7^x11-1. iL-4. iL-6 ^) <Dm^-t^mB. mA.i:£. ^mm 
snu'^^-r^. mmiij^^. ^a->m. mm. msmm^a-y^. i^mmi^ 

mm&zj^o^ji^:^} . mm^± od^^^. ffi&M?a!^L Ai^mmm. m^^y m 

-m(o. ^mmmiz^-t^mB', m f^ijAii'. ^mm.. 
s NitfzAam=T. mM^mM mpnt. }^c>m.. 'm^m. m^^. ism^) 

^h-T^x. m&i^m^. wmimMs ^wm^. mm^. mnmrn. mMi^ 

Ml. mm^moy. (13)m{i\ i^IlQjE. Wi4L>m.. ^6^^. ^c-^ 

Aj<n-mk. AL^\*^mik. ^c^/iii^^s li^mm: (i4)i?»i;i(i\ am-^k. m 
mm. ifaifrtfl^ffix jfli^ij^. mwm^. mMWik. mmmit. m.^mm^. ann 

^Mf4J^li5:> lfa?*iE. Ig^RlTUyP^-. Goodpasture 'J V^-^M 

> U «^ ^ AI DS. T ^ 7 5 + 3 -y ^ ^O^T Uyl/^-^x7&<M-^ 

mA.i€. nm. m^m) . mmmm^. mm. ra^) m 

n^m. T h h'-tti^m^^t;) . .%ttme^2it> iittMw^iits Bf^mm^m.. m 
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1 S 

mmttk. ^im. mmm)i (c)m^^5es^(tnf) ac/ftot^-i' 
(iL-i. iL-6 m) (om^-t^mB m^ii. m^. mm^mv^y-^^. mm^^ 

mmk^m. v^iy -ji^iyB v^^m.^. wa. mm aiHffis.LK't"ryux 
) . mm^^ OL^^^. mmmit. 'Cm^m. m) (D^m^tzit-^mm 

-So 

irfA.t>%^ miS.Lfz^^{z^ PDE IV{i^^*|^{C;fe^l^rmW^ilmflS:foJ;C^'i^ 
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ViMmK 4—24 ^Pai^tcjec -ecDj^Sct Lx{t^mm^<omm^^ 
, ms«m. tsttmwsT^m. iiiimw3ti*^s ^ttt^«3t2^t^ 



PCT/JPOO/08671 

2 1 

m 0989). (2) S^5S^iDt;m. C#) ^B^y: (1994) . 

(3) ^m^amunmmmiMm. mif&. m mmam^i am:> ^^v^ (4) 
a:fTm5/!g. (^) ^zr^ (1997) tz}\m^nx\.^?>f&^<D^ib^q,. s 

is^(i> iKJFm -^^^1]. fli^ik miRM. -=^-"7-^ y 'p'wiE'^^'mo^mm^'xf 
m : mkmrnL mmmm h^tn^o 

. QJ^. T/K-^S. -T^^h-^K j^®r3tr>'l/->'>A. •;>K;»57/b->'t7A. 
A. t Kn+i/TT^DtVU-feyl/o-x (HPC). ^ 5^yU-t?yUa-x (MC) . 
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iyjt'f-jl^-^jUa-^ (CMC). tUV \d'—Jiyh'uf) K> (PVP). Ji^^-yP-feyUo-x ( 
EC) s ^K-^tg^JcfcDf&Slo 

3) mi^l<^M:'r>Zf> h^'eo =J >^>zf» , CMC- 
Na. CMC-Ca. iSS-b>'UD— X. ISS-tr7Po-x • t^d^ a-Xi- h U OA. <£S 

5) ^—7^^>ir^l(Dm :&i^. HPC . -fcr^^V. i?'>J-tr>J>. 

t'h-yk BC. HPC . t KD^^i^^nfyU^^yU-tyUD-x (HPMC) . PVP . -tr 
yl/D— XT-tr-f^— U— h (CAP)x t Ko^>:/a hfyU/ ^yu-t?yl/n— X7 
h (HPMCP). / ^JU/ ^T^7')ly-h-/^T^V Jl^^^i^. m^ti- 

-/K 7f:>j ji^U rV-tr'J^. K ^ Jl^T -iz ^ i F.N-/^ 
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mi^^^MAMtLXii. ^y^/-)\m»^mi^rLho J^-rV-ji^cDm^YitL 
^^CDIBiTy x^ffl o /c t> -r-^ if -^T h ^ ^ if iJ' ^ 4>(0t? i> c ^irti 

: 1, 1. 1,2-7^ h^>'>'l/:toJi^> (HFA-134a) . U 1, 1, 2, 3, 3, S-^z^ ^ JV^ir u 
Zfay<> (HFA-227 ) ] . TJVzi-JK euy^U 7iiVJ^^ly>^ 

:^mmit^ii. ±Mm.Anmii!)^iz^ ^mm. ^mi ^mmi jm^k 
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m^t-^cDmizt^MLfzm^^ ^nMtL-cmm-t^m^u. o. i~i.ooo 

mg (/B) mm-V^O. B^L<lt 0.1—500 mg (/B) MJ^-e*>^o 

*f^Jch LTMffl^^Jt^fi. iiSO. 01—200 mg (/B) iif^L<{i 

0.05-100 mg (/B) ^-c^So mm&^mtL-^mm^^m^it^ 

iimoi— 200 mg (/B) ^T**?. L < {iO. 05— 100 mg (/B) ^"C- 



ummi PDE mmr^m 

<:^j4> PDE /gf^ti. Nicholson ^>©:^^ [Br. J. Pharmacol.. 97. 889 ( 
1989)]{Ci!eoTS'J^L/::o 

rnmLX-ZQ^CX^WL. m^^ULXmmLfZo PDE.I :foJ;0*V <Di#^(i. cG 
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[•■•H] -CAMP (962 CBq/mmoI : TA-> + A?±|!i) t L < (i[ni]-cGMP (962 GBq/m 
mo 1 : T A A^:^) (D25 1 (^M'tll 00, OOOcpm) ^PDB V if A25 

//I iitjtc. Tieffl^O^y+i^-v/g^^^fStCJtox., 250//1 t 

Ltzo mm^t^itdmotzmmL. ^mm7f)<i% (2.5 incsji-p 
3 >mmi^(DimL cph?. 5) h u x-ig^ (50nAi) . rnit-^y^^ 

->'t7A (GiriW). hU-r h-yl/ (2.5inM). 5 - ^ ^ L/;^-5^:$^— fe' (4 uzM\ 

) X ^^Jto^TyU:/^ > (0.23ing/ml). cAMP (1 ;t/M) [^/cJicGMP (1 )uM)] 

±l5fS:^{l:^r§fgt<t^'^<DM^^s 30T;-e20^PBi< 3 > L 

/c^. l^-r^V^^^flg (AG1-X8. 200-400 ^ y v^. o^-f ;j--A ; ^< 

f^)t^W±\k. 200 xg X' \ O^f^ibimLfzWL. ±:m25(i u\ ^^<-(TMz 
^"^L. ACS- 11 (TA>rAM!©>>^U-^-) ^Sml^ro^, C^H]- T-f^y 
•> > L < fi[»H]- J •> ><DWmmE.=S:tmiy >^ly->a>:^^>!^-'iZ 
rmmU PDB ?gtt«J:L/::o <£*>\ PDB-I CD^ii. ijJl^^iy^V> (20U/inI : 
TA->^.A^±ig) *jj:om7!7>'b->'t;A (0. ImM ) PDB I ICDJ^^ficGMP (1 

M^->^of.y h (Probit) gfe{Cct«3:*:i6. 1 {C:^L/Co 

.TO^iLTfi. JJETiE'^^PDB IVPl§?Rjci:LTgE(c^t»nTl.^Sa';^7 

$t>{C, ^mm63-l59382 mzm7F(D^t^tim-t^tztbiZ^ #§flHa63-159 
382 -^lOYk^A *Jj;a*D {Col^T. PDE PM/gl^^fiiJ^L/co 



wo 01/42244 




PCr/JPOO/08671 



2 6 



S 1 





PDE j^m<0f^m aceo ' mM) 


I 


II 


m 


IV 


V 




>100 


>100 


>100 


0.11 


16 


mmms 


>100 


>100 


>100 


1.2 


3.9 




22 


>100 


60 


0.06 


13 


mmme 


>100 


>100 


>100 


0.16 


15 


nmmi 


>100 


>100 


>100 


1.3 


4.7 


mmma 


>100 


>100 


>100 


0.44 


>100 


mnm i o 


>100 


52 


24 


1.5 


13 


mmm i 3 


62 


60 


94 


1.2 


13 


mmm 1 4 


83 


85 


59 


1.5 


5.1 


mmm i s 


100 


47 


49 


1.4 


8.7 


mt&m 1 6 


98 


63 


69 


1.9 


7.4 


mmm 1 7 


>100 


>100 


>100 


2.2 


>100 


I^;(60>I2 3 


>100 


>10Q 


>100 


1.2 


>100 




>100 


>100 


>100 


0.78-3.2 


>100 



itmit>h?titzi><D<D^ -en^WDE ivpi^iCoittti as/zM fe<ta' 9.2/zm -e 

<::&j*> 

(1) ^ju^y h(Dtm^it 
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.^mi~13Bl^{C. :^:a:^ig7K{C^)PL/'c|lpeTyl'r$ > (Img/ml) fD/^ 



±ie (I ) TtlUji^fP^fTo/i^/U^-y h (lg¥3E) (omMK^Konzett-Ro 
ssler y [Arch. Exp. Path, Pharmakol. . 195. 71 ( 

1940)]{Cj:OffliJ^L/Co 

mLt:^> h^<JV\f^-Jl^m. (60ing//l. 2inl /kg) ^flgMrta-^-r'SClitcJ;^ 
) {w^Ls 1 ig^mfilOinl/kg. 60I5]/5^-<DtiJ^TAXP?(R^]S(gL/^o t/z. 

3^o©-:^r{i. =i>hD-yb;^i.y:?x (RY-iiis. Q2^^m) ^m^Ltzm.m& 

im [TV-241T . B^^^m (m M] ^J:U^mmh'^>Xi^zL-^- [TP-602T 

TP-300T . a^^m m mi ^ift-Lxmrnm^^-'y h [ap64ig. B^^mm ( 
ttz. 'L^mmimEE(Dmm^^o^L^m^--y h catboic. a^Ttm 
(^)]{c^^L. ,%msiif§ [Mrr-685C > a^itm, (.muztmLtzo 

^mLtzmMEEtmh>tifzmi. ^m^m^izmmLtzm&TJUzn^ i mg/mi 

y<^fO^^LfZo ty^S-^M. PltS:-^^ 1, 2, 3. 4. 5. 10, 15*Jj;a'2055'{c:fo 
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_ Wmk^'^ 2 0 ^PbICDAUC 

mMMfLtwma^ = ( 1 ) x i o o 



^iaEaLt#WJ$«mx) =100 - ( ^ — — ) 

3 > b^-jmcDm^mfLtm-m 



* 2 





tasi&fit±#]ipi»^ (%) 

(3mg/kg. Sai^-^) 


mmm 2 


64 




90 




87 




95 




88 


mmm 1 0 


82 


I^JfiM 1 4 


92 


1 6 


96 


mi&m2 3 


90 


0 y :7'9A 


58 — 92 
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■ttJit:>-^^ #P?flBB63- 159382 ^tzrm«Dit-^tii:M^'t?>tzi6lz^ ^^m^Mit^ 
^ (lmg/kg^*lPa^) . iHFF^HS63-15g382 -^^ 1 <Dit^ (Img/kg^^PtS-^ 

LtzCDiZtiL. #r«63-159382 ^^KDit^h ^octO'D (i. ^n-en68%fc 
J;CK70S! cDlHjjq]f^iJip;^^Lx p 'J ^5 A(?)lHl$|j$«mi65%-e*o/co Ltzf)<-^X 
. *^B^^I:^(i. 4tggBa63-159382 -^{Cga^fD^t^^JJnl^^tLAi^iejt 

<:^i*> mSEEOCD (SD) ^.y h{c. SSi^^b^iLT. HJfefJiJ 8 J: CK^ 

»j 1 0 (Dit-^m^^ti^^n 1 B 1 m 4 igiFa^iiiS^TSfeSiMPfs^L. 
wm^iz-^^^xmrnm^^^mi^m^Ltzo nc*5. i^i^^k^tias s cMc-Na 

{CSg^LT. Img /Sml /'kgtL<«5ing /5ml /kg<Z)fflfl:T^$fJ*lDS#L/c 

o 

iWimm i>mif> i^nun)^ o tzo t tz. -e^ftfe^jg^^icoi, >-r t>ssti^.*i> 
<:f3^>iim}i-^ji^ (ii¥3i^ ^m\>\ m^^^tzmmmz^ 0.5% 

CMC-Na(c.^® LtzUmit^'^^mma&^LtZo W^^t^m:^ 3 mm^X 
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m 3 







mmms 


0. 3 


mmmi o 


>3 




<0. 1 



iajg^g»]5 U ^-n;f^ 'J i^- -5 -< K(LPS) ijjij^^ ^u7r-i^{Cj^S 

TNF-a^JIUmffl 
Eur. J. Pharmacol.. 230. 9-14 (1993) tcm ITT. ^ p'7 r-i^ 

So 

1) -T'^XflgMv^ci^T-v'OM 
6 ~ 8 iii$©littC3H/HeN -e'^x{C10%yo7"xJ--x^y h > (2inl /WM) 

fzRPMI 1640 (6ml) ^l^rtJCZiALTJ; < ^-yif-i^^. flIIS^tii«B«&{>W:^ 

\^fz^m0u^m^-t^o nhn^m^MW.^ 200 xg T'J^;l:^53■glL. *ffl)ia:^(c: 

Tris-anrooniuin m^WL^m^T: 1 ^Pb^MS-TS C <!:<cJ; «9> mKK^fz^^m^^m^ 
iftl^-tir. lO^^FBS x^RPMI 1640 XzrClW&tW. ??.»LT 5 x 10 ^cells/0. 2ml /w 
ell i^dT'S.fc-^Qewell plate (J^^-^^^ hSO {cMfao 5 %^>fb^ 
S-95%^cD^^T 2 mff^Zfl^-i y^zi.^- 3 > L/^^. PBS(-)tr 3 
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2) m^mm 

FBS/RPMl 1640 {C/gftPLTffll^-So ±fS 1 ) T'MLjtv^ n:7 r-i^^s M 

mu^it^(Dmm-c o. s^FbTt u>r>4^^^-->3>L tzW:. lps (e^ con 

*5feserotype 0127 :B8 : ^^-^ttiSD <£-^2gJ^*< 0. lug/m\ttS^^r)i^L 
. 4I^FB^?^tcJ|f&Ji?^^I51iRL-C-80r-C(S#t- -So i^HiyftfcO TNFa«^. 
^•^X TNFaELISA kit (Quant ikine/^S« : R&D Systems itSS) 

V ^7 D 7 r - -^c. LPS ^Mmmm^< 0. 1 // g/mi i -i, ct -9 ^TO> ±M^tmm. 

) (DM^J)ci6So 

if ^irrNF- a^«i]?g^^,a6 t,tL. ICr. uMii-en-rno. 34 //g/ml cm. 88 /zM 
) *Jj;O'0.37/zg/ml (m.3 fiM ) -V^-otZo 

-(^n-^tztZ^. =i>ha-jvmi:iMir^m-am&^mmmi. O.l nUX' 

^n-&'ni2%. 2z%^xm %. i.o /^m -e-^-n-eti^e^x 40%*>j:o'3i%. lo 

cn«^o*smj:o. :^mm4t^mi. #r^HS63-i59382 mznnTTsCDit^tit 
^ LIT. TNF- a mmiim^mmmi^mnx\. ^ s c i*<5Si6 ^>tt/co 

-flftiC (3) -es^ns^b^tcgut- ^^^^aj4~i 9^te«L/;:o cntc^iD^ 
X. ^mm2 o*>j:D'^^M2 1 — 2 4 {c. -en-e'tiffrie— sftxC (2) -en^n 
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t K 

CI) 2 -:;^DD-6-pf5^yU^3^>g? (lOg . 58.28iiinoI). 
— y> (16. lOg. 116. 66niiK)l) . j^^^'J'^A (9.26g. 67.20iiinol) :foJ:cmYb 
(232ing. 2.91innoJ)^zg^L. 150 4mmtmLtZo 7k^1]a:ttimk}% L 

. $mLi: e - ^ ^JV- 2 - (3-^hn:7i-y|/T^ y) (15.06g 
> 95%) ^mtzo 

•H NMRCCDCl .) 5 : 2. 58(311 s). 6. 74-6. 77(1H. app-d, J=5.9H2), 7.44-7.50 
(in. app-t. J=8.2Hz), 7. 86-7. 99(2H. m). 8. 23-8. 26(1H. app-d. J=7. 9Hz). 8 
.95-8.96C1H, app-t. J=2.0Hz). 10.33(1H. brs). 

(2) 6-^5^;l.-2- (3--hD-7^-;UT^y) -n^iy^ (15.06g. 
55. llnmoD^T-tr h > C220ml)tzmm^-it. h V^^Jl^T i > (6. 13g . 60. 6nim 
ol) ^J.tO'^cinT-tr h UyU (4.58g. 60.6imo0^m^-C—maMj^MLfz 

1 NTKSe^b^hU-^A, 7j<T^m^. ^LT6->^yU-2- (3-^ho7 
ij^;UT$ y) — 3^>gfvTy ^^yl/JiX-T^yU (15.44g. 90%) ^f#/-o 

'HNMR(CDC1,) (5 : 2. 58(3H. s). 4. 98(2H, s). 6. 73-6. 76(1H. app-d. J=8. 2H 
z). 7. 44-7. 50(1 H. app-t, J=8.2Hz), 7. 88-7. 92 (2H. m). 8.15-8.18(111. app-d 
, J=8.2Hz). 8. 98-8. 99(1H. app-t. J=2.0Hz), 10. 16(1H. brs). 

(3) 6-y^yU-2- (3-— KP7i— yUT^ y) — n5=->ffie>T>' ^ -J^ 
Jl^^T.T'JU (15.44g. 49.43niiK)I ) ^Ifej^^ rS' y (160ml ) cfi-^- h 'J Ji^yU 

(1.00g. 9.89nmol ) i*C-»l,«iiloftL/Co M^^>S5XL. 
y J-Jl^-^m^'ik. ^MLT 6 - y ^JU- 2 - (3-^ hD^i—yUT^ y) 
.^n^^^^y^yl/iXT^yl/ (13.84g. 97%) ^Ufzo 

'H NMR(CDCl3) <5 : 2. 56(3H. s). 3. 94 (3H. s). 6. 69-6. 72(1H. app-d. J=8.2H 
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z). 7.41-7.47(1H. app-t, J=8.2Hz). 7. 83-7. 95(2H. m), 8. 15-8. 18(1H, app-d 
, J=7.9Hz). 9. 00-9. 02(1H, app-t. J=2. OHz). 10. 53(1H. brs). 



(4) 6-y^;P-2- (3-—hny:c-JlyTiy) — =J5^>^y f-yUjcx 
y^J\y a3.84g. 48. ISmmol ) ^THF (180ml ) tzi^mt. T^h^t KoTK^-fk't: 
omt>')^2. (3.12g . 57.82iiimol ) ^icfcCKitfbU ^-^i^ (2.45g . 58.82ininol 

) ^im^xijma^mLtza 1 mmmzy' t h'u7mit^^'t7mtf vk^j^ co. 52 
g . 9.64ininoi) ^smm^. ^ i^iz immmmmLtzo Msn^m^^^L. 

LT3 -t Ka4^i/^^7b- 6 -y^;U-2 - (3 -— b ay j^—jUT i J ) t° 

U (11.05g. 88%) ^mtzo 

'H NMR(DMSO-dr.) <5 : 2. 40(3H. s). 4.58(2H. d. J=5.3Hz), 5.46(1H. t. J=5. 
3IIz), 6. 76-6. 79(1H. app-d. J=7.3Hz). 7. 49-7. 55 (IH. app-t. J=8.2Hz). 7.54 
-7.56(1H. app-d. J=7.6Hz). 7. 70-7. 73(1 H. app-dd. J=1.3H2. 8.2Hz). 8.06-8 
.09C1H. app-dd. J=1.3Hz. 8.2Hz). 8.46(1H. s). 8. 85-8. 86(1 H. app-t. J=2. 0 
Hz). 

(5) 3-t KD4->'>/^yl/-6-^f-;U-2- ( 3 h n:7 ^jnyur i y 
) (11.05g. 42.62mmol ) ^^aajfijUM. (200ml y IzmM^it. — ®! 

it'r>:ff> (50g ) ^imA-mmctzo ^ma^^mu ^m-ihf^m^m^ 
mh>ntzmmiiS9=^T-trhs=.hVJv-^nm^u e -y^>>u-2- c3--h 

U7i.r-;1/T$ y) j:.3^>TyUT^t K (7. 90g . 72%) ^mtzo 

'H NMR(CDC1.,) <5 : 2. 60(3H. s), 6. 82-6. 85(1H. app-d. J=7. 9Hz). 7.45-7.51 
(IH. app-t. J=8.2Hz). 7. 81-7. 84(1H. app-d. J=7.6Hz), 7. 88-7. 98(2H. m), 9 
.06-9.08(lH. app-t. J=2.0Hz). 9. 86(1H. s). 10. 76aH. brs). 

^}^m2 6-y5^yl/-2- (3-y5^>'U^;i-7i-;UT^y) — 3^>T 
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'H NMRCCDCln) 6 : 2. 52(6H. s). 6. 69-6. 72(1 H. app-d, J=7.6Hz). 6.94-6. 
98(1H. m). 7.20-7.26aH. app-t. J=7.9Hz), 7. 47-7. 51(1H. m). 7.72-7.45(lH 
. app-d, J=7.6H2). 7. 94-7. 95(1H. app-t. J=2.0Hz). 9.79(1H, s). 10.52(1H. 
brs). 

-^fSimZ 2 - (f; iyy- 3 -<7UT i y) ^n^^Tv'U-r't K 
lRl^tL<(±— S|5^-7=^7^y-i>3>-^ilD;ts 2- (f'J 3 --f yUT ^ y 

'H NMR(CDCI.-,)(5 : 6. 91-6. 95(1H. app-dd. J=4. 7Hz. 7.5Hz). 7.27-7.32(lH 
. m), 7. 91-7. 95(1H. app-dd. J=1.9Hz. 7. 5Hz). 8. 29-8. 34 (2H. m), 8.43-8.46 
(IH. app-dd, J=1.9Hz, 4.9Hz). 8. 87-8. 88(1H. m). 9.91(1H. s). 10.47(1H, b 
rs), 

^^fflJ4 3 - (f'j 'Jly- 2 -^JV) -^u 
( 1 ) 7K^^t:^ h O A (60% tm.. 0. 88g . 22innol) ^THF (20inl) 
mmL. ^{^Ti^^^f\^^^7.^^Jmk^f'J\^ (4.93g. 22minol) ^mTLfZo M 
5^PBHtfliL/c^> MO'^mt. 2-f»J ^'^^^yWN'yU-rh K (2. 
14g . 20innol) ©THF (10ml) ?gfg^?rFL;to 7irFMSJG?S<&60"CT 1 B#Pa^ira 

'H NMR(CDCI:,) 6 -.hum, t. J=7.26Hz). 4.28(2H. q. J=7. 26Hz). 6.92(1 
H, d. J=15. 84 Hz). 7. 24-7. 29(1H, m), 7. 42-7. 45(2H. app-d, J=7, 59Hz). 7. 6 
9(1H, d, J=15.84Hz), 7. 66-7. 75(1H. m). 8.64 -8.66(lH. app-d. J=4. 62Hz). 



(2) 3- i\£^)'J>~2-^}id 7^ OJm^^^Jl^ (2.8g) ( 
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ISOml ) {Cjgi^L. 10%^<^i^^2^-m^ (230ing ) ^im^^ 7mtr:y^^m%T 

>-2-^JU) (2.5gs 88%) ^f^/Co 

'H NMRCCDCl:,) <5:1.23(3H. t. J=7. 26Hz). 2.80(2H. t. J=7. 59Hz). 3.12(2 
H, t. J=7.59Hz). 4. 15(2Ii q. J=7. 26Hz), 7. 09-7. 20(2H. m), 7. 56-7. 62(1 H. 
app-dt. J=1.65Hz. 7. 59H2). 8.52-8.53(lH. m). 

^^gi|5 3 - ( t" U >- 3 - 'T -'U) -fu >jg?i^yl/ 

m 4 tmmizUY^ L. 3 - ( t° U i> >- 3 - ^ ;U) •t'd t°;i- >^Ji^yU^I4/Co 

'H NMR(CDCln)5 : 1.23(3H. t. J=6. 93Hz), 2. 64(2H. t. J=7. 58Hz). 2.96(2 
H, t. J=7.58H2). 4. 13(2H. q. J=6.93Hz). 7. 19-7. 21(1 H. m), 7.52-7.56(111. 
m). 8.45-8.49(211, m). 

^^^16 3- (f; •:;'>-4 -^yu) >^of5f 

0^|J 4 iPl*ll{ctifp L. 3 - ( e U V > - 4 - Y )V) -fn >®ei^-'U^|#/Co 
'H NMR (CDCl:.) 6: 1.24 (3H. t. J = 7.2H2). 2.65 (2H. t. J = 7. 6Hz). 
2. 95 (2H. t. J = 7. 6H2). 4. 14 (2H. q. J = 7. 2Hz), 7. 12-7. 15 (2H. m). 8. 4 
9-8.52 (211. m). 

(1) mm^m^T. 3-:/D^fc°i;>> (3.7inl . 38.0iiimol) . 3-y^> 
m (3.2inl . 38.0inniol) . i^K^^^v^-^A (85mg. ImolS; ) :foJ:J»U-o - h 
OJl^^^:^y^ > (231mg . 2inol^) ®DMF (12ml) M^^lOO " C -Xr—V^m^ 
LtZo &:iZ^ hUJi^;UTi > (3.84g . 38.0iranol) ^inx.T^ k>(C— ^itJt^ 

'^ii>tlfz^^^^<3i^^l^-mEm, (300mg ) iifctCTK^irffi^Ts ^iS' 

(50mi) ct^tiiistio msmM^T'^. mt^wi^^^mu ^m^iomm 
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'^^^L-Cmihntzm^<\^ (5.40g . 32.6inmol |g^) ^Cj^^^:^ h U "t^ A ( 
2.74g s 32.6niinol) tT^^ijaA-imLtzi^. 7K^@^o ^@^{CT-t?h> (SOml 
) i ^J' o DT-l? h y yu (2. 47g . 32. Tiraiol) ^ADX.T-:^||ftiioStL/:io 
mtM^^^MLtz^. 6f^*>^^^S*L^ ?i«^tl/;:aS^^>'J7^7>!r' 

rrJ'>a^>Ty ^^yUiXT^yU (0.57g . 7. 4S!) ^mzo 

'H NMRCCDCL.) (5 : 2. 0K2H, app-qvv. J=7. 3Hz. 7. 3Hz). 2.45(2H. t. J=7. 3H 
z). 2.69(2H. t, J=7.3Hz). 4. 72(2H. s). 7. 22-7. 27(1 H. m). 7. 49-7. 54(1H. m 
). 8.45-8.49(211. m). 

(2) 4- Ch'V i^>-3-^JV) y^>m>Ty /^Jl^x.T.T'jl, iO.Slg . 
2. 81innioI) ^ J -jU (lOml) tbV ^u^Jl^T $ > (57mg. 0. 56inmoJ ) 

)\y (0. 46g . 9231 ) ^mzo 

'H NMR(CDCI:,) <5:1.97(2H. app-qvv» J=7.3Hz. 7.3H2), 2.35(2H, U J=7.3H 
z). 2.66(211. t. J=7.3Hz), 3.68(211. s). 7. 20-7. 25(1H. in). 7.49-7.53(111. m 
). 8.41-8.48(211, m). 

^^^'J 8 4- (fU 4 --r^l/) 
(1) v-u (9.6g. O.Oemol ) ©MtK^^^ / -yP20ml^(cm/a 

IH-^TJC-^ h »; «!7AJi h + -> K (4. Ig) ^^p^-ytB^. $ t.{C4 NfFaW^o M 
<.^T4 -t'— yl/b'U (2.1g. 0.02inol ) ^^TF^-DfeitJ^ L/Co :x.^J-}\^ 
^Si^tC7K^;to;i3Ni^irz?4'fnLS^j^^;U7?fiB{±io tttB^^^ 

?6TO5iLX2- (t°U ix>-4 --r^l/) j:-^yl/-7P>K-:^Ji^yU (2. 46g . 46 

% ) ^?#fCo 

'H NMR(CDCi:,) (J:1.28(6H. t. J=7. 2Hz). 2. 19-2. 27 (2H. nO, 2. 67(2H. t. 
.J=7.2Hz). 3.33(1H. t, J=7.2Hz). 4.22(4H, q. J=7.2Hz). 7. 13(2H. d. J =6. OH 
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2). 8.51(2H. d, J=6.0Hz). 



(2) 2 -' (f'J i^>-4 -I'yl/) i^;U-7a>Kv?a:.5^yb (2. 4g. 0. 009mol 
ij^i LTgfi^jif a 4 - (f'J >f>-4 -^yU) :/r5' (0. 62g . 39X 

) ^mtzo 

'H NMRCCDCl .) 5 : 1. 92-2. 03(2H. m). 2. 35(2H. t. J=7.4Hz). 2. 66(2H, t. 
J=7.4Hz), 3.68(3H, s), 7. 12(2H. d. J=6.0Hz). 8.51(2H. d. J=6. OHz). 



LDA 16.5nil (3.5g. 0.03inol ) OTOF (lOOrol ) mm^m^^^ 

h^>- h (8.6g. 0.037innol ) ^/SiTo ^ •^tClS^^itim- 
iaf^^TyU-rt K C3.2g, 0.030mol) ^TiTFo Ml,^TO -CT=1.5 K^ral^tmt. S 

=f-ji''cm^ *i&tfi?g^^^fifeM L-nmrnm^^-t^ c t (c j: o 5 - c e u > - 

Mt-^l.-m^-t^ Zttl<:c^J -;l/50ml tc^ft? L. 10%/ i? ^ 

2ooing^j!inx.7K^m»itT{ci9NfrBi»o fm^^m^. ^mjiK)imm^-t?>c 

)V (4. 8g. 78l« ) ^ntzo 

'H NMRCCDCl.,) 5:1.25(3H. t, J=7. IHz). 1. 64-1. 70(4H. m). 2.33(2H. t. 
J=6,9Hz). 2.63(2H. t. J=6.9Hz). 4. 12(2H, q, J=7. IHz), 7. 18-7. 23(1H. m), 
7.48(1H, d. J=7.9Hz). 8. 42-8. 45(2H, m). 
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. ^nSLm 9 ch H^^fC^fp LT. 5 - ( t° U i> > - 4 - -r yU) ^ > ^J' >^ Ji^^v'U^ 

'H NMRCCDCl:,) <5:1.25(3H. t. J=7. IHz). 1.64-1.70(4a m). 2.33(2H, t. 
J=6.9Hz). 2.62(2H, bs). 4. 12(2H. q, J=7. IHz). 7. 10(2H. d. J=6.0Hz). 8.48 
(2H. d. J=6.0Hz). 

^ftzm 1 6- (b'U -I^y- 2 --fyu) 

(1) 5 -■7'n^^>:$' >m. (6.9 g. SSmmol) i h U 7 ;U^^x:7 ^ > ( 
10 g. aSmnol) ^imr-irh-hUA (SOml) ^^T-^^IMflgLfCo 

if^ (4 -7!7yUjK^>:7'5=-yU) h U-7i^;U;^X;f.^"t;A7'a ^ K (14. 6g . 

87%) ^m. ^it-^it^(D^t^f:<Dj:mi:immLtzo 

(2) 7HMit-t h ^ 2^ Cm^. 2.31g . 57.8ninol) {C^DMSO (30ml) ^jJU 
A.60VZ:- 2 mmm^ LXmtzmjt^m'^ ( 4 - 7^ •> -T^M h U .^yl/;f. 
X;Jt^'t7A"7'Di K (12.77g. 28nmol) i^DMSO (5ml ) O^WL-^lzmSL-Cm 
TLtZo 3055-^. \i^}i^>-2-ijJW<jV7'\i K (2.3inl , 24miiol) ^WFL— 

JET®* L /Co 

m^mzT-tb> (eOml) ii>DnT4? h-^ h 'J;!/ (2. 72g , 36mnK)l) ^*Q;t 

(4. 83g . 87X ) ^mtZo 

•>X*^<D'H NMR(CDCln) 5 : 1.86(2H. tt, J=7.6. 7.6Hz), 2.47(2H, t. J=7. 
6Hz). 2. 68-7. 67(2H. dt. J=7.6, 7. 6Hz). 4. 68(2H. s), 5. 82(1H, dt, J =7. 6. 
11.9Hz), 6.49(1H, dt. J=1.7. 11.6Hz), 7. 09-7. 13(1H, m). 7.18-7.21(111. ap 
p-d. J=7.9Hz). 7.61-7.67(1H. app-dt. J=1.7. 7.BHz). 8. 57-8. 60(1H, m). 
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h-5>X<2^©'H NMRCCDCl:,) f5:1.90(2H. tt. J=7.6, 7.6Hz), 2. 30-2, 38(2H 
. dt. J=6. 6. 6.9Hz). 2.49(2H, t. J=7. 3Hz). 4. 71(2H. s). 6. 50(1H, d, J=15 
.8Hz), 6.69(IH. dt, J=6. 9. 15.8Hz), 7. 09-7. 14(1H. m). 7. 22-7. 25(1 H. app- 
d. J=7.9Hz), 7. 59-7. 65(lli app-dt, J=2.0, 7.6Hz). 8. 52-8. 54(1 H, m). 

(3) 6- (t'Ui^>-2 — fyU) 5 -^4^-tr>®e>Ty y-f-^UiX-T^yU (4. 
83b s 2I.OinmoI) \Z:^^ J-)\^ (50ml) <!: h «J J^f-;UT $ > (0.405g. 4.0inraol 

■t>m/^ji^ (4.97g . ^mtzo 

•>^(*:®'H NMR(CDC1:.) 5:1.82(211, tt. J=7.6. 7. 6Hz). 2.37(211. I. J=7. 
6H2). 2.62-7.71(211. dt. J=7.6, 7.6Hz). 3.64(3H. s). 5.85(1H. dt. J =7. 3. 
11.9Hz). 6.48(111. dt. J=1.7. 11.9Hz). 7. 07-7. 12(1H, m). 7. 20-7. 22(1H. ap 
p-d, J=7.9Hz), 7.60-7.66(111, app-dt, J=1.7, 7.6Hz), 8.57-8.60(111. ra). 

h^>Xf*<D'Il NMR(CDCI :.) 5:1.86(211, tt. J=7.3. 7. 3Hz), 2. 28-2. 42 (4H 
, m), 3.67(311. s). 6.50(111. d. J=15.5Hz). 6.68(111. dt. J=6.9. 15. 5Hz). 7 
.09-7.14(111. m), 7.26-7.29(lH. app-d. J=7.9Hz). 7.59-7.66(111. app-dt. J= 
1.7. 7.6Hz). 8.50-8.53(111. m). 

(4) 6- ( f 2 -^yl/) -S-^+'t^^^f-;!/ (4.97g. 21.0mm 
ol) tlO%^<^i^ry2.-mm (200nig ) ^TKM^mnT. ji^y-JV (lOOml ) 

6 - ( f y > - 2 - yu) ^^-^ ^jv (4. ig. 94%) ^mtzo 

'H NMR(CDC1:,) 5 : 1.33-1. 45(2H. m). 1. 62-1. 80(4H. m). 2.32(2H. t, J=7. 3H 
z). 2.79(2H. t. J=7.6Hz). 3. 66(3H, s). 7. 10-7. 17(2H. m). 7. 58-7. 64 (IH. a 
PP-dt. J=2.0. 7.6H2). 8. 49-8. 52(1H. m). 
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-3-tiJV^<jur'h h'^m^K ^f&Mi icD (2) ~ (4) tmm^^mii^Lx. 

6 - ( f > - 3 - -r yb) ^4^-9- > ^yU^?i/Co 

'HNMRCCDCla) 5 : 1. 31-1. 43(2H. m). 1. 59-1. 72 (4H, m). 2.31(2H. t. J=7 
,6Hz), 2.62(2H. t, J=7.3Hz), 3. 66(3H. s), 7. 19-7. 23(1H. app-dd. J=5.0. 7 
.9Hz). 7.47-7.51(lH. app-dt. J=l. 7. 7.9Hz), 8. 42-8. 44 (2H, m). 

^i^mi 3 6- (t°<; 4 -^^u) 

-4 -7^yU/<;U7=^t K<£-ffll\ ^^f?ijr^ (?)^(2) ~ (4) ilsItttcJif^Lr. 

6 - ( 4 - h° U ^'yu) >®!y ^J\y^mfZo 

'H NMR(CDCla) 5 : 1. 31-1. 42(2H. m), 1. 60-1. 72(4H. m), 2.31(2H. t. J=7. 
26HzX 2.61(2H. t. J=7.59Hz), 3. 66(3H. s). 7. 09-7. 11(2H, app-d, J-5. 94Hz 
), 8.47-8.49(211, app-dd. J=6. 27Hz). 

1 4 7- (fU^^^-S-^ryl/) ^:fif>WtJt^j\^ 

6-yo€:^+-t^>®?<^fflt\ ^^if>ji itmm^zmitu 7- (f>j-;?>- 

'H NMRCCDC J:.) <5 : 1.28-1. 42(4H. m), 1.56-1.68(411. m), 2.30(211. t. J=7. 
3Hz) . 2.61(2H. I. J=7.3Hz). 3. 67(3H. s). 7.19-7.24(111, m). 7.48-7.52(111 
. app-dt, J=2.3, 7.6Hz), 8.41-8.43(211. m). 

^0.mi 5 7- (t'U >'>-4 --fyu) ^':f^>mjif-Ji' 

(D (2) ~ (4) ifnJ^JCjtf^LT. 7- Ch'V 4--fJV} ^zT^^m^ 

'H NMR(CDCl3) 5 : 1. 32-1. 38(4H. m). 1. 50-1. 70(4H, m). 2. 30(2H. t, J=7. 
6Hz). 2.63(2H. t. J=7. 6Hz), 3.66(3H. s), 7. 09-7. 11(2H. app-d, J=5. 9Hz). 
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8. 47-8. 49(2H. app-d. J=6.3H2). 
^nm 1 6 9- (h'U >'>-4 --fyu) j-^-^m^^^Ji^ 

'H NMRCCDCl:,) <5:1.30(8H. m). 1.57-1.67(411, m). 2. 30(2H. t. J=7. 6Hz). 
2.59(211. t. J=7.6Hz). 3. 67(3H. s). 7. 09-7. 11 (2H. app-d. J=5.9Hz). 8.47- 
8.49(211. app-d. J=5.9H2). 

^J&m 1 7 4 - ( 2 -^jl:=.jU) -f^ ym^^f-JV 

m^T. A - (2-^j:.-Jl) y^ym (2.50g . M.7inmol) ti^^-^^ J 

(50ml) ^-^m^Ltio mm^^^m:. mk^^^Mzmmu TKr-isfe^L 

ti^JUij'yl^^^a-^hy'yy^-lZjiKfm^Li- (2-^Ji— yU) "TiS^vBrJi 
^JV (2. 41g . 89%) *?ifwo 

'HNMR(CDC1») 6 : 2.02(2H. tt, J=7.3H2, 7. 3Hz). 2. 38(2H. t. J=7. 3Hz). 
2.88(211. t, J=7.3Hz). 3.67(311, s). 6. 78-6. 81(1H, m). 6.90-6.93(111. app- 
dd. J=3.61lz. 5.3Hz). 7.11-7.14(111, m). 

^jmil 8 5- (2--7«J>'U) 

h''p-fT^:^-/i^>^ -Jm}%T. LDA (2M^) (11. 5inK 22. 9iraiol) ehTH 

F (eOml) {C h 4 ^ o h (5. 73g . 22. 9ininol) 

TLtZo 1555-1^. yjuy^-ju (2.00g . 20.8inmol) ^/TFL. ^X^S^ei mr^m 

^ h^lzm^U—^m^LfZo B^Ji^^U-elfirf^L. (IN) -e2 Ih]> 

T'^u m7Hmif7ir^'>^i.-^^Lfzo 
i^^^Lmi^tifzmmmK. ^.^ j-a^ (eomo «i:/gffe^-^^-5>»oA 

(150mg ) ^m^. Tk^^fflmritWiLs 'Sii^. ?^^@*LT?t«^n^^@ 
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^ y^jL^jU (1. 82g . 45%) ^mtzo 

'H NMRCCDCl:.) d : 1. 25(3H. t. J=7. 3Hz). 1. 60-1. 75(4H. m). 2.78-2.37(2H 
. mX 2. 61-2. 69(2H, m). 4. 13(2H. q. J=7. 3Hz). 5. 98-6. 00 CI H. m). 6.26-6.2 
8(1H. app-dd. J=l. 6Hz. 3. OHz), 7. 29- 7. 30(ia m). 

^fS.mi 9 5- (3-:7i;/U) 

'H NMRCCDCl O d : 1.25(3H. t, J=7. 3Hz). 1. 53-1. 73C4H. m). 2. 32C2H. t. 
J=7.3Hz). 2.44C2H, t, J=7.3Hz). 4. 13C2H, q. J=7.3Hz), 6. 25-6. 26C1H, app- 
t. J=1.0Hz). 7. 20-7. 22C1H. m). 7. 34-7. 35C1H. app-t. J=1.7Hz). 

^f&M2 0 2- C3 -^^/bx;i/.-f>— yP7i— ;PT i y) — =3f^>Tyb7^ 
b K 

CI) 2-^00^:35^ >K?*>ct O' 3 - ^ ^^1/5^;^- T- 'J t \ 1 

o CI) C2) trnmizmr^u ny>nfz2- C3-^^yi/f^;t7i-yu 

T^y) — s^V^i/Ty ^f^yUiX-ryU C1.88g. 6.28innol) ^^'ao.-hyl/A 
C65HII) IzmmU ymr. m -^nniS^m#S^ C^70%. 3.10g . 2.0 ^ 

m (DC7V3u:^.)vu C50mi) mm.^mrLfzo mfimrik. mwrnmim^h 

T2- (i3 - ^ ^jixjUTh—Ji^y j:.^ji^T i — ^f^^Se^ry y ^^i^jixt^ 

>'U C2. OSg . «fi1I) ^»/Co 

'H NMRCCDCl 0 5 : 3. 10C3H.S), 5. 00C2H, s), 6. 85-6. 89C1H. app-dd. J=4. 6Hz 
, 7.9Hz), 7. 51-7. 56C1H. app-t. J=7.9Hz). 7. 61-7. 65C1H, app-dt. J=1.3Hz. 
7.9Hz), 7. 94-7. 98(1H, app-ddd, J=1.0Hz. 2. 3Hz. 7.9Hz), 8.27-8.31C1H, app 
-dd, J=2.0Hz, 7.9Hz), 8. 43-8. 45C1H. app-t. J=2.0Hz). 8. 48-8. 51C1H. app-d 
d. J=2.0Hz. 4.6Hz), 10. 12C1H, brs). 

C2) 2- C3 - "f-JUXJUTti— JUy ^— JUT i ^oi^ly^iyT J /^JV 
^fmilCD C3) . C4) :^^U C5) i |5|*||{C^f^ U 2- 
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'H NMRCCDCI:,) 5 : 3. 10(3H. s). 6. 94-6. 99(1 H. app-dd. J=4.9Hz. 7. 6Hz). 7 
.51-7. 57(1H. app-t. J=7. 9Hz). 7.62-7.66(111. app-dt. J=1.3Hz. 7. 9Hz). 7.9 
3-7.97(lH. app-dd. J=2. OHz. 7. 6Hz), 7. 98-8. 02(1H. app-ddd. J=l. OHz. 2. OH 
z. 7.9Hz). 8.47-8.49(111, app-dd. J=2.0Hz. 4.6Hz). 8.53-8.55(111. app-t. J 
=2. OHz). 9.92(lii s). 10.68(111. brs). 

^^^12 1 5- i2-\d^)'JM ^>^>a^jn.5^yl/ 

ilnittjcjiif^ LT, 5 - ( 2 - e u 'Jjv) ^> ^ >®f J^^>'^^^§/;o 

'H |yiMR(CDCl:.) 5:1.25(311, t, J=7.3Hz). 1. 63-1. 84(2H. m). 2.34(2H, t, J= 
7.5Hz). 2.8I (2H. t. J=7. 5Hz). 4. 12(2H. q. J=7.3Hz). 7.07-7.16(211. m). 7. 
56-7.62(111. app-dt. J=2.0Hz. 7.6Hz), 8. 51-8. 53(1H. m). 

^^i?i)2 2 4 - (2 -'<>y5^Ty>;>'p) -f^^m^f-j^^ 

#rj^^8 - 2 0 8 6 3 1 -^Hife^^iJ 1 1 [zm\::xmMLtz 4 - (2 -^>^/5^T 
yjyU) T'^VS? (3.75g . 16. Immol) <^1^^- ^ rJ' 7 -yb (80ml) 4". ^ZgLt? 

•y >'^7^5A^n'7hr5-7^-{rJ:«9i|tiS!L4 - ( 2 -O^^T V'J ;U) 
rJ' (2. 75g . 73%) ^ntzo 

'HNMR(CDCIn) 5:2.23(2H. tt. J=7.3Hz. 7.6Hz). 3. 49(2H. t. J=7. 6Hz). 
3.18(211. t, J=7.3Hz). 3.68(3H, s). 7. 33-7. 39(1 H. app-t, J=7. 3Hz). 7.43-7 
.49(1H. app-t. J=7.3Hz), 7.83-7.86(lH, app-d. J=7.9Hz), 7.96-7. 99(1H. ap 
p-d. J=7.9Hz) . 



^^ffl] 2 3 5- (2 -^>V^T*/'J>'U) ^^rJ'V^-^'^^yU 
4tr?a^8 - 2 0 8 6 3 m-mm \ 2{c:mL:TSS!itL3t5 - (2 -^>V^T 
V^))V) (1.54g . 6.5minol ) ^iMi- :^ ^ ^ -Jl^ (40ml) 4^. mM. 
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^>^>^>5^;U (l.OSg . 67%) ^mzo 

'HNMRCCDCl .) 5 : 1. 73-1. 84(2H. m). 1. 88-2. 00(2H. m). 3. 39(2H. I. J=7.3H 
z), 3. 14(2H. t, J=6.9Hz), 3. 67(3H. s). 7. 32-7. 38(1H. app-t. 7. 9Hz). 7.43 
-7.48(1H. app-t. 7.9HzX 7. 83-7. 86(1H, app-d, J=7. 9Hz). 7.95-8.98(111, ap 
p-d. J=8.2Hz). 

^fSim 2 4 5 - (2-5^Ty'';yU) '^>iJ'V^JC^yU 

M 9 tmW hL< (i— gU^-7=:7 ^ -^r- •> 3 >^im^xmr^ Lx 5 - ( 2 - f^T V 

'HNMRCCDCl:,) 5:1.25(3H, t. J=7.3Hz). 1.68-1.92 (4H, m), 2. 35(2H. t. 
J=7.6Hz). 3.06(211. t. J=7.9Hz). 4. 13(3H. q. J=7.3Hz), 7. 19-7. 20(1 H, app 
-d, J=3.3Hz). 7.67-7.68(111. app-d. J=3.3Hz). 

MikM 1 1- (3-— hD^i^yu) - 3- (t°'J 2 --ryb^-?-;U 
) -1. (IH) 

^fi^m4-Vm^Ltz3- i^>-2--CJU) yne^fVSejn^^yU (0.717g 

. 2.0 ^M) ^^THF izmmu ^^y-yu- K^-rr-rx^si+i. -78't:OT 
. 'e^m^mm.Tm4Lt<i^<i^. m (2m mm (2mi . 2.0 ^s> ^im^^ 1 

^NimH^LtZo Kk^^-^. mt:mz^ #§aHS62-228076 -^llJfg^J 3 OiegJcOT^j^JC 
mi:-zmM.Lfz2- (3-^HP7i— yUT^ y) — 3^>TyU^t K (486mg 

> 1.0 ms) (Dm mj^^m'L. -78rT2 mfaWtm. 2mmm.mzfj::ht 

IPS^LTl- iZ-^\^uy -3- (f';>'>-2 -'TyM-J^yU) - 

1 . 8 -^7^ U •>'>- 2 ( 1 H) -^^'^S-lf^o JR^67% ; mp 229-231 t/DMF 
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o 

'H NMRCCDCI:.) 5:4. 17(2H. s), 7. 15-7, 21(2H, m), 7. 41-7. 45(1H. app-d, J = 
7.92Hz). 7.61-7.77(4H, m), 7.89-7.93(111. app-dd. J=1.98Hz. 7. 59H2). 8.17 
-8.19C1H. app-t. J=1.98Hz). 8, 32-8. 37(2H. m). 8. 55-8. 58(1H. m). 

^Mm2 1- (3-— hn7i~;U) - 3- i^^- 3 -'Tyl/y^^U 

) -1. 8-i-y'^Viy>-2 (IH) -7t> 

2- (3 hu7i— yUT^ y) — ^^^•VT^'U-rh K (1.0 ^S) . ^f&m 

5X'mi^ntz3- (\iVi^>-3-'{J\y) T^nf^V^JH^^U (1.2 ^M) ifei; 

c/LDA (1.5 mmmi tmmtzmi'^u i- (3-.::ihD7i^ 

yb) - 3- (f'J-:^>-3 — r;u^^;b) -l. 8 2 (IH) 
-:t>^mtZo mp 226-227T:/DMFo 

'H NMR(CDC1..) (5:4. 10(2a s). 7.18-7.22(111. app-dd. J=4.62H2. 7. 59H2). 
7. 27-7. 31 (IH. m). 7.50 (IH. s). 7. 62-7. 78(3H. m). 7.86-7.89(111. app-dd. 
J=1.65. 7.59H2). 8. 19-8.20(1H, app-t, J=l. 98Hz). 8.35-8.39(211, m), 8.53- 
8.55(1H, app-dd, J=1.65Hz. 4.62Hz). 8. 61-8. 62(1H, app-d. J=1.98H2). 

1- i3-'>TJy :cs:.J\y) -3- Of^) i^>- 4 JU>i ^J\y 
) -1. i^>-2 (IH) -5r> 

1t^na62-228076 ^mkm 3 IztmcDZfsmzm O-r^Jit L/:i2- (S-vTy 
■7x-yl/T^ y) -n^^T.'UT't K (1.0 ^fl:) . -^^M6T#b)n/z3- ( 
fU 4 --fyU) (1. 1 ^M) *5J:01DA (1. 5 ^«) 

<£rfflt \ 1 tmmizmf? U 1 - ( 3 - v'T y-7 - 3 - ( f U 

>- A-^JV/^JU^ -1. 8 >'>-2 ( 1 H) -jf >^l§/;:o mp 2 
29-230'*C/DMFo 

'H NMR (CDCl:,)d: 3.99 (2H. s). 7.18-7.29 (2H. m). 7.50 (IH. s). 7.51-7. 
90 (5H. m). 8.38-8.41 (IH, m). 8.56-8.59 (2H, m). 



i- (3-^ho7i--yu) -3 - ch'^j 4 -^jvjt^jiy 
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) -1. i^>-2 (iH) --^y 

2- C3-—hay^—jUTi y) -=j^>TJ\y^'h K (1.0 ^S) . 3 - ( 
f U >• >- 4 - yU) -fa >^i^yl/ (1. 1 ^M) ^^J:CXLDA (1. 5 

^m^\ mmm i in^tctiifF l. g^^^^u- ^ ^ y lt i - 

(3 ho y'jL— yU) -3- (f; 4 -^r^Uy^yU) -1, 8-^-75^ 

^ > - 2 ( 1 H) -^V^j^jil^tifet^^i trff /Co mp 230''C/B+OAc-MeOH (5^ . 
^) o 

'H NMR (CDC1:,)(5: 4.00 (2H. s). 7.19-7.29 (3H. m). 7.52 (IH. s). 7.63-7. 
91 (4H, m). 8, 19-8. 59 (4H. m). 

^^J5 1- (3 hD7i-7l/) -3- [2- (f'J •:^>-3 -<yu 
) if^yp] -1, a-i-yf-V i^>-2 (IH) 

2- (3-— ha^i^yUT^ y) — a^^Tyl'-rb K (1.0 . ^^^ij 

7 -ef¥^n/c 4 - ( fU 3 --f yu) (l. 3 *>J:CMD 

A (1.3 ^M) ^m^\ mmmi tmmizmn^u 1- o-^ho^^^yu) 

-3 - [2- (f'j >^>-3 --fyu) Ji^yp] -1. 8-:^7^•; >'>-2 (1 

- iiMf^mzJi 0 fT tzo mp 221 -223X:/DMFo 

'H NMR(CDC1:.) d : a 96-3. 08(4H. ro) . 7. 18-7. 22(1H. app-dd. J=4. 9Hz. 5. 
6Hz). 7. 22-7. 27(1H. app-dd, J=4.6H2. 7.6Hz). 7.55(1H. s). 7. 56-7. 61 (IH. a 
pp-dt, J=2.3Hz, 7. 6Hz), 7. 64-7. 68(1H. m), 7. 74-7. 80(1H. app-t, J=7. 9Hz), 
7. 86-7. 89(1 H, app-dd. J=1.6Hz, 7.6Hz), 8. 20-8. 21(1H. app-t. J=2.3Hz), 8. 
36-8.40(2H. m), 8.46-8.50(211. m). 

iyfeg>J6 1- (3-^hD7x-yl/) - 3- [2- Ch'*} •:^>-4->(Jly 
) jc^yl/] -1. s-i-y^V ':^>-2 (IH) 

2- (3 ha:7i— -'UT^ y) — ri^^ryi'T^t K (1.0 ^S) . -^mM 

8-cm^ntz4 - (f»j 4 --(JU^ r^>^y (1. 1 Sa) ;teJ;Z>'LD 

A (1.5 ^«) ||ife<?>Jl ifHll^{C^f^U 1- (3--Kd7xj:^;1/) 
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-3- [2- (f'J >^>- 4 -^I'^b) -1. i^>-2 (1 

H) -^y^'MfZo mp 2I3-214°C/DMF-B10H o 

'H NMRCCDCl:.) (5:3.01(4H, s). 7.17-7.23 (3H, m), 7. 55(1H. s). 7.65-7. 

89(3H. m), 8. 21-8. 22 (IH. m), 8. 36-8. 39 (2H, m), 8.51(2H. d, J=5.3Hz). 

1- (3--ha7i-;i') - 3- [3- (fU >':^-3 --fyu 

) -fu\£M -1, 8-:^■7f^U•:^>-2 (IH) 

2 - C3 ho7i^;UT $ y) ^n5-->T;i/7^b K (1.0 . ^^m\ 

9Tff «?>n7^c5 - (t°'J •>>-3 --f^b) (1.1 ^a) *>cfct>' 

LDA (1.5 IIJtef?>jl <i:|5l^^C^t^^U 1- (3 -— bP^o:— >'U 

) - 3- [3- (f 'J 3 -'TyU) ■T'nbVU] -1, 8 -:^37^ U >- 2 

(1 H) -^>-$-f#/Co mp 172-173't:/DMF-EtOH o 

'H NMR(CDCI:.) 5 : 2.02-2.11(2H, m), 2.71-2.79 (4H. m), 7. 18-7. 24 (2H, m). 
7. 54-7. 92(5H. m). 8. 19-8. 20 (IH, m). 8. 34-8. 49 (4H. m). 

mM^\^ 1- (3 -— hci7iJ^7l/) - 3- [3- (f'Jv^^-4 — 
) Zfu}dM - I, 8 >>>-2 (IH) 

2- (3 ho:7i^;i/T= y) ^n^^ryur't K (1.0 . -^^m 

1 0T1#y:i5 - (f'J 'Jly^ i-^M (1.5 ^fi) *5j;OlD 

A (1.5 ^i) IIJfe{?lIl <!:|5l;^{Cj^f^U 1 - (3 h a7 x-yU) 

-3- [3- (f'J v=>- 4 --r^U) T/otVU] -1. 8-T^:7^Uv>-2 ( 
1 H) -:i->^mtZo mp 209-210°C/DMF-EtOH o 

'H NMR(CDC1:,) <5 : 2. 00-2. 12(2H. m), 2.70-2.79(411. m). 7. 15-7. 23(3H, m), 
7.61-7,67(2H. in). 7.75(1H, t. J=7.9Hz), 7. 89-7. 93(1H, m). 8. 19- 8. 20 (2H, 
m), 8. 34-8. 38(2H. m). 8.50(2H. d. J=5.9Hz). 

mmm9 l- C3-i7any jlSz.jI'} - 3- [3- (h'yi^>-4 — ( JU 
) yPhVU] -1. 8 -:^-7^'j ix>- 2 ( 1 H) 
*^^BS62-228076 ^mmi 3 {Ciett^Ti^fCi^ 1:tM L/c 2- (3-r?oo7 
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^^Jl^Ti y) — n^^^Tyl/r't K (1.0 mS) . 5 - (t°>J 4 --(JV) 

(1.5 ^«) :foctoiDA (1.5 mMm I tmm 

{Cjif^L. 1- (3 -^an:7j:^yU) -3- [3 (t°i; 4 --Typ) 

tVU] -1. 8-^7^'J>'>-2 (IH) -3i->^?#/Co mp 148-149°C/AcOBt 

O 

'H NMR(CDC1.0 (5:2.05(2H. quart, J=7.7Hz), 2.73(4H, q. J=7.4Hz). 7.14-7 
.20(4H, m), 7.28-7.30(111, m), 7. 44-7. 51 (2H, m), 7.60(ia s), 7.86(111. ap 
p-dd. J=2.0, 8.0Hz). 8.41(1H, q. J=2. OHz). 8.49(2H, app-dd. J=i. 6. 4. 3Hz 
). 

0 1- (3 -/^JU^:i-y JL—JU) - 3- [3- (\z*)i^>-4 
— ryp) ^otVU] -1. 8-±Z7^V i^>-2 (IH) -yt-> 

#^^8362-228076 ^HJfe^J 3 lznm(D:^mzm iSXmmLfz 2 - C3-/^JU 
f-:ty oL^Jl^T i J) —n^y7)\^'f\z K (1.0 ^fi) . 5 - (f'J >'>-4 - 
'TyU) (2.0 :focfcO'LDA (2.0 ^M) 

t.nmz.mf\.. 1- (3->^yl/^>l-:7i-::^yU) -3- [3- (f'Ji^>-4 
-^yU) :/a tVl/] -1.8 2 ( 1 H) -:^>=^mZo U^. 

mp 137-138*'C/DMFo 

'H NMR(CDC1:,) 5:2.00-2.11(211, m). 2. 49(3H. s), 2.70-2.77(411. m), 7.02- 
7.06(1H, m), 7. 11-7. 17(4H. in), 7. 34-7. 38(1 H, app-dt. J=l. 3Hz, 8. 6Hz), 7. 
45-7.51(lH. app-t. J=7. 9Hz), 7.56(1H, s). 7. 84-7. 87(1 H, app-dd. J =2. OHz, 

7.9Hz) 8.41-8.43(1H. app-dd. J=1.7Hz. 4. 6Hz), 8. 48-8. 50 (2H. app-d, J=5. 
9Hz). 

Hifegljl I 7->f^yU-l- (3-— hD7jL— yu) - 3- [3- (f'J 
'J>-A — <)\d yotVl/] -1. 8 •:^>-2 (IH) 

7=^t K (1.0 mm) . 5- (f'j (1.5 ^» 
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) fc<tafLDA (1.5 ^m^\ mmmi tmmizmi^u 1 - 

(3 -~ hP:7ir.yl/) - 3- [3- (t°>J>'>-4 — T^U) :/otVU] -1. 

8 >'>-2 (iH) -5i->^?#j^co gsm^^ffi^fi. i^u^^y 

yUT^-^A^nv hr5 7^-i^$S^{cJ:OtTofco mp 165-166°C/AcOEto 
Ml NMR(CDC1 .) <5 : 1. 99-2. 10(2H. m). 2. 39(3H, s). 2. 68-2. 77(4H. m), 7.03- 
7.06(111. app-d. J=7.9Hz). 7.17-7.16(211. app-d, J=5. 9Hz), 7.56(1H. s). 7. 
61-7.77(311. m). 8. 17-8. 19(1H, app-t. J=l. 7Hz). 8. 32-8. 36(1 H. m). 8.48-8. 
50(2H. app-d. J=5.9H2). 

imMl 2 1 - ^=f-)\y-\- (3 /U) - 3- [3- ( 
ii^) iy>-4 — fJ\^) -faiijU] -1. 8 -:h75^'J v>- 2 (IH) 

^fSim 2 -Cmtz 6 - > ^/U- 2 - ( 3 - ^yU^^^ jL— /UT i ^ ) — > 
T/Ur't K (1.0 . 5- (b'U >?>-4 --r>'I/) '^^rJ' >S!i^/l/ (1.5 

*>j:a'LDA (1.5 ^fi) mmitmmimr^u 7-^5^/u- 

1- (3-y^;l/5^;i-7i^yU) - 3- [3- (try i^y-4 --f/U) ^T'ahVU 
] -1. 8 -T^7^»J >^>-2 (IH) -^>^mtzo Bfi^«^fomM{i-> 
U ij ¥)\yti 5A^'nvh^''^7^ - ifl^^{c ct *5lf o tzo mp 158-159°C/ AcOB 

t o 

'II NMR(CDC1:.)<5 : 1.98-2. 10(2H. m). 2.41(3H. s). 2.49(3H. s). 2.67-2.76( 
4H. m). 6.99-7.04(211. m). 7. 11-7. 16(3H. m). 7. 32-7. 36 (IH. m). 7.42-7.48( 
IH. m). 7.52(1H. s). 7. 70-7. 73(1H. app-d. J=7. 9H2). 8. 48-8. 50 (2H, app-d. 

J=6. OHz). 

Wim\ 3 1- iZ--VuV - 3- [4- (t:U •:^>-2-'r 

)V) -f^jU] -1, 8 -^375^'; 2 (IH) -yir> 

2- (3--ho:7i.r^/UT5 y) — 3f->Tyb7='t K (1.0 ^M) . '^J&m 
1 1 -C^fz 6 - ( f U >- 2 - ^;U) 'v.^lf >Se>/ (2. 0 ^S) J:^* 
LDA (2.0 ^«) ^«»11 ilpI^fc^f^U 1- (3--hn7i->fU 

) - 3- [4- (e«J •:^>-2 --f^l/) ■T'^yU] -1. 8 -:^:75^U 2 ( 
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-i —tW^^i^<i:K)n'^tZo mp 163-165°C/DMFo 

'H |VJMR(CDCla)5 : 1.72-1.94(4H. m). 2.73(2H. t. J=7.6Hz), 2. 86(2H. t. J= 
6.9H2), 7. 08-7. 21 (3H. m). 7. 60(1H. s). 7. 56-7. 67 (2a m), 7. 71-7. 77(1H. a 
pp-t. J=9.3Hz). 7.87-7.91(lH. app-dd. J=1.3Hz. 7.6Hz), 8. 18-8. 20(1H. m). 

8. 33-8. 37 (2H. m). 8. 51-8. 53(1H. app-d, J=4.6H2). 

^^'Jl 4 1- (3 ha7i^;l/) - 3- [4- (t'U>'>-3 — T 
ji) -l. 8 2 (IH) 

2- (3 -— hD:7i^yuT$ y) ^n^vryuf^b K (1.0 . -^i&m 

1 2-e?#/c6- (eU i^^-3 -^yU) 'X+i^-V^y^;!/ (2.0 mM) fcctO'LD 

A (2. 0 ^ffli \ mmm i iisii^tc^f^ l. i - ( 3 h d ^ ^-^i.) 

-3- [4- (f'J i^>-3-'ryu) -1. s-±y^v i>>-2 (i 

-7 ^- ilPt^tc J: V) If o T'Co nip 184. 4-185. 2"C/DMFo 

'H NMR(CDC1:.) (5 : 1. 67-1. 83(4H, m). 2. 67-2. 74 (4H. m), 7.17-7.23(211, m). 
7. 49-7. 53(1H. app-dt. J=1.7Hz. 7.9Hz), 7.58(1H. s). 7.63-7.67(111. app-dt 
. J=1.7Hz. 7.9Hz), 7.72-7.78(111. app-t. J=7.9Hz), 7.88-7.91(111. app-dd. 
J=1.7H2, 7.6H2). 8. 19-8. 21 (IH, app-t. J=2.0Hz). 8. 34-8. 38(2H. m), 8.43-8 
.47(2H. m). 

HiSfeifU 5 I - (3 hD^i^yl/) -3 - [4- (f'J 4 --f 

)V) r^yu] -1, 8 -:^7^U 2 ( 1 H) 

2- (3 -^ho7i~>>l/T^ y) -u^VTyUr't K (1.0 ^a) . ^^<^J 
1 3-^Ji/z 6- (t'U >?>^4 ->r>'t/) (2.0 *sJ:Df 

LDA (2. 0 ^fi) \ |y(E^J 1 ilsl^JCjSfp L. 1 - ( 3 h a 7 ^^yU 

) -3- [4- (fU 4 --ryu) zf^)\^ -1, 8 -^:75^i; v>- 2 ( 
IH) -:^>^|ffCo gfl^^b-^®ffi^(i. '>U7^7y^U7^7^A^'a-7 h^' 

^ 37 >f - i^^{C J; »9 rr o /Co rap 16S. 8-169. 6°C/DMFo 
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'H NMRCCDCl:.) 5 : 1.74-1. 77(4H. m). 2. 66-2. 74(4 H, m). 7. 11-7. 13(2H. app- 
d. J=5.6Hz). 7. 17-7.22(1H, app-dd. J=5. OH2. 7. 9Hz). 7. 57(1H. s). 7.63-7. 
67(1H. m). 7.72-7.78(lH. app-t. J=7. 9Hz). 7. 88-7. 91(1H. app-dd. J=1.7Hz, 

7.6H2). 8.19-8.20(111. app-t. J=1.7Hz). 8. 34-8. 38(2H. m). 8. 48-8. 50 (2H. 
m). 

mmmi e i- (3-.=.hD7ji— /u) - 3- [5- (fu>?>-3-'r 

;u) -1. 8—hyi^Vi?>-2 (iH) 

2- (3--hn7iJ:uyUT$ y) -=J5^>T;bT^t K (1.0 . ^fm\ 

1 A-Zimtzl - (fJ 3 'NT'^^agy ^^1/ (2.0 ^S) ^octO'LD 

A (ao mmmi tmmizmi'pu i - (3-^hD>'i^yu) 

-3- 15- C3-ii'J i^M ^>f-JU] -1. 8 -^■7f- U 2 ( 1 H) 

- ^ y^mzo u^. m i^it^(Dmmt. •> u ^ yyb?^ a ^ n t h -7 .f 

-iS^ST'fTo/Co mp 155°C/DMFo 

'H NMR(CDC1:.) <5 : 1.41-1. 53(2H, m). 1. 65-1. 79(4H. m). 2.61-2.70(411. m). 
7.17-7.22(211. app-dd. J=4.6Hz. 7. 6Hz), 7.47-7.51(111. app-dt. J=1.7Hz. 7. 
6Hz). 7.59(111. s). 7.63-7.67(111. m). 7.71-7. 77(111. app-t. J=7. 9Hz). 7.89 
-7.92(111, app-dd. J=1.7H2. 7. 6Hz). 8. 19-8. 20(1H. app-t. J=2.0H2). 8.34-8 
.45(411. m). 

mMmi 7 1- (3 ho>'x— yb) - 3- [5- (f>J x^-4 --f 
JV^ -I, 8-^-7^Ui?>-2 (IH) -yir> 

2- (3 hn7i.:^/l'T 5 y) —a^^TJl^^h K (1.0 . 

1 5 Timtz 7 - ( f i> >- 4 - ^ ;w ^yrj' (2. 0 JlOID 

A (2.0 mmmi tmmimf\pu 1- (3--hn:7a:-yi') 

-3- [5- (t°»J >'>-4 -^;U) -1, 8-:^7^U i^>^2 ( 

.1 H) /io ncte. gfi^J-fk^OftSati. > U ?^ y^U:^ -5 A ^ a-T? h ^ 

■57 >f -<hf?*S^(c:cfc«9lf o/;:o mp 188. 8-189. e'C/DMFo 
'H NMR(CDC1 3)5 : 1.44-1. 52(2H. m). 1. 60-1. 75(4H. in), 2. 60-2. 70 (4H. m). 
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7. 10-7. 12(2H. app-d. J=5.9H2), 7. 18-7. 22(1H, app-dd, J=4. 6Hz. 7. 6Hz). 7. 
58aH. s). 7.63-7.67(111. m). 7. 72-7. 78(1 H. app-t. J=8. 3Hz). 7.88-7.92(111. 
app-dd. J=2.0Hz. 7.9H2). 8. 19-8. 20(1H. app-t, J=2.3Hz). 8.34-8.38(211. it 
), 8. 47-8. 49(2H. app-d, J=5.6Hz). 

^MMl 8 1- (3-~hD7i^/U) -3- [7- (t*>; >'>-4 
JU} ^-Tf^M -1, 8-:^7f-U v'>-2 (IH) 

2- (3 -^hn^x^ybT^ y) -3^>T;U7=^t K (1.0 . ^m^l 

1 6Tl#fc9- (t°';i^>-4-Y>'U) (1.5 *>J;OlDA 

(1.5 ^^jl ilnltKcfif^U I - (3-^ho7i^7l/) - 

3- [7- (fU >'>-4 ^^f-yU] -1. 8-:^7^«J>'>-2 (I 

-f-iMJtSJCctOff o/io mp 189-192"C/DMFo 

'H N\IR(CDC I , )<5 : 1.33-1. 73(10H. m). 2. 57-2. 69(4H. m), 7. 09-7. 1 1 (2H, app 
-d. J=5. 9Hz). 7. 17-7. 22(1H. app-dd, J=4. 9Hz, 7.6Hz), 7. 59(1H, s). 7.63-7. 
67(1H. m). 7. 71-7. 77(1H, app-t, J=7. 9Hz), 7. 89-7. 92 (IH, app-dd, J=1.6Hz, 

7.6Hz), 8. 19-8. 21 (IH, app-t, J=2.0Hz), 8.34-8.38(211, m) . 8.46-8.48(211. 

app-dd. J = 1.3Hz, I.3H2). 

^mmi 9 1- (3--hay - 3- [2- (2-^j:.—jU) 

f-M -1. (IH) -:t> 

2- :„-jVT IJ) -=i^>TJl^-rh K (1.0 ^S) . -^^^j 

1 7 -Z^mtz 4 - ( 2 (1. 5 *JJ;CMDA (1. 5 

^M) ^m^\ mmmi trnmimr^u i- (3--hD7^-/u) -3- [ 

2- CZ-^J^JV) -1, 8-:^75^«J >'>-2 ( 1 H) -^>^m 

{-<J:O^To/^o mp 175-176°C/DMFo 

■HNMR(CDCIa) (5:3.05(2H, t. J=7.6Hz). 3.26(2H, t. J=7.6Hz), 6.82-6.84( 
IH, m). 6. 90-6. 93(1H, app-dd, J=3.3Hz, 4.9Hz), 7. 12-7. 14 (IH. app-dd, J=l 
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.3Hz. 5.3Hz). 7. 17-7. 21 (IH. app-dd, J=4. 9Hz. 7. 6H2). 7.56(1H. s). 7.64-7 
.68(1H. m), 7.73-7.79(lH. app-t. J=7. 9Hz). 7. 85-7.89(lH. app-dd. J=1.7Hz 
, 7.6Hz). 8. 20-8. 22(1H. app-t. J=1.7Hz). 8. 35-8. 39 (2H, m). 

^I^ij 2 0 1- as --hoy ^-M - 3- [3- i2-yVJl) Zfa 
ejU] -1. 8-i-yi-^}i>>-2 (IH) -yt-> 

2 - (3 ha7x^;UT= y) — ^^^VT^l/T^h K (1.0 ^fi) . ^fiJt^j 
1 8 X-mtz 5 - C2-yVJV) ^^^^mJ^^Jl' (1. 5 *5«fc?>lDA (1. 5 

^a) mmmi tmmizimu i- (3--ha7i-;u) - 3- c 

3- (2 -7';/!/) -fxy\f.)\A -1, 8 -:^75=■•J •:^>-2 (IH) 

ctOlT-o/co mp 166-167''C/DMFo 

'H NMR(CDC1:,) 5 : 2.01-2. 12(2H. m), 2. 71-2. 79(4H, m), 6. 04-6. 06(lli app- 
dd. J=0. 7Hz. 3. 3Hz). 6. 28-6. 29(1H, app-dd, J=l. 7Hz. 3. 3Hz). 7. 17-7. 22(1H 
, app-dd. J =4. GHz. 7.6Hz), 7. 30-7. 31 (IH. app-dd. J=0.7Hz. 1.7Hz). 7.62(1 
H. s). 7. 63-7. 67(1H. m). 7. 72-7. 78(1H. app-t. J=7.9Hz). 7. 89-7. 92(1 H, ap 
p-dd. J=1.6Hz, 7.6Hz). 8. 19-8. 21(1H. app-t. J=2.0Hz). 8. 34-8. 38 (2H, m). 

mim\2 1 1 - (3-^ha^x^yU) -3- [3- (3-7UyU) -f^ 
t'^H -1. 8 -:P75^U >'>-2 (IH) 

2- (S-^hn^i-yUT^y) -nf^yTv'l/xt K (1.0 ^«) . 
1 9 -Cit/; 5 - ( 3 - ;U) > rJ' y^if-yU (1. 5 ^«) ;fe>J:CaDA (1. 5 
^«) II»J1 iPl^fcJiflFLs 1- (3--hD7x->'l') -3- [ 

3- i'i-y^))V) TT'PbVi/] -1, %-±y=f-^'J-^-2 (IH) -:i->^m 

^K>nr>fZo mp 185-186°C/DMFo 

'H NMR(CDC1 3)5 : 1.91-2. 03(2H. m). 2.56(2H. t. J=7.6Hz). 2.73(2H. t. J= 
7.6Hz). 6. 31-6. 32(1H. m). 7. 18-7. 22(1H. m), 7. 25-7. 27(1H. m). 7.35-7.36( 
IH. app-t. J=1.7Hz). 7.61(1H, s), 7. 63-7. 68(1H. m). 7. 12-7. 78(1H. app-t. 
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J=7.9Hz), 7. 89-7. 92(1H. app-dd. J=2. OHz. 7.9Hz). 8. 19-8. 21 (IH. m). 8.34 
-8.38(2H. m). 

^ife^J2 2 1- (3 ho^i— ;u) - 3- [4- (/^"^V^TV—JX^ 
-1. 'J:y-2 (IH) -;r> 

2- (3-^ho:7j:j^yUTi y) ~3 5^>T>'l/7='t K (1.0 . ^^I^p 

8-208631-^^^J 1 3{Cte«fe®:^ia«ci^UTigiit7^6- ('^>y^Ty-yl'- 
2-'fyU) ^^-t^vg^i^yb (1.5 :teJ:OlDA (1.5 ^m^\ mm 

i^ll tM^i^^^ffL. 1- (3 hD:7iJi;U) -3 - [4- i^y-/=f-Tv' 
-JU-Z-^JU) rf-jU] -1. 8-:^•7^•;i^>-2 (1H) -yf^^mtZo 

OffoAio mp 167. 5-169. Stl/DMFo 

'HNMR(CDCh)5:1.80rl.91(2H, id). 1.98-2.09(211. m). 2. 76(2H. J=7. 9Hz). 

3.20(2H. J=7.6Hz).7.16-7.21(lH. app-dd. J=4. 6 Hz. 7. 6Hz). 7.32-7.39(111. 

m). 7. 43-7. 49(1H. m). 7.61(1H, s), 7. 62-7. 66(1H. m). 7.70-7.71(111. app- 
t. J=7.9Hz). 7.83-7.90(211. m). 7. 95-7. 99(1H. m). 8. 19-8. 21(1H. app-t. J=2 
. 0 Hz). 8. 34-8. 38(2H. m). 

3 1- (e';i?>-3--l'yU) -3- [3- (eUv?>-4-< 
-/W) >^ni tVU] - 1 . %—i-7^^)'J\y-2 (iH) 

^s) . 1 0 -^imtz 5 - ( f >- 4 - Y^u) >m^^Ji^ (1. 5 

^S) *5j;DfLDA (1.5 ^M) IIJfef?iJ 1 <hl5l;m*C^ftU 1 - Cii'V i> 

>-3 — r>'i/) - 3- [3- (f; i?:x-4-'r/u) :/cifyu] -i, 8—f-y 

^Vi^>-2 (IH) -:*-><£-|f/;:o mp 178-180X;/DMF-BtOH o 

'H NMR(CDCl3)5 :2.00-2.11(2H. id), 2. 70-2. 78 (4H. m). 7. 15-7. 21 (3H. m). 
7. 49-7. 54(1H. m), 7.59(1H. s). 7. 65-7. 69(1H. ti). 7. 86-7. 90 (IH. app-dd, J 
=1.7Hz. 7.7Hz). 8. 36-8. 39(1H, app-dd, J=l. 7Hz, 4. 7Hz). 8. 49-8. 51 (2H, app 
-d. J=5.8Hz). 8. 54-8. 55(1H. ai), 8. 70-8. 72(1H. app-dd. J=l. 7Hz. 4. 9Hz). 



wo 01/42244 PCT/JPOII/08671 



5 5 



^^J2 4 1- (3--hD7i^yL') -3- [3- (1 -^^i/f; V? 
>-4--(JV) -fuiiJl] -1. 8-:^7f-»J i>">-2 C 1 H) 
7mTs iyte^l8Tl#^>n/cl - C3--bviy ^-J\y) - 3- [3- (t°'J 
4 -'T;!/) ■T'ntVU] -1, 8 -^7 5^'; •:^>- 2 ( 1 H) (200in 
B . 0.52inmol) OCHCl, (20ml) m&lZm -C^aaM^MM^ 70 12 

7.5mg . 1.0^«) ©CHCl. (4inl ) mm^mTLtZo TLC X'^^^mS^Lf£i!}< 
$t>(Cm - D Djl^m#Slf (^iBlg 70 25.5ing. 0.2 ©CHCla ( 

1ml ) mm'^s mmrLtzo mwim^-^^mmu mm^'^^. >vijYj\^ij 

^I^C^a-^hr^y ^-'^■^MU $t>(c. mF i)^ihn^^LXl - (3-— h 
ay x^—jV) - 3- [3- (1 -^4^ v f 'J >- 4 --Y^l^) 'T'a bVU] -1. 
8 U 2 ( 1 H) (134. Img ) ^?#/Co i!X^64X : mp 247-2 

49'*C/DMFo 

'H rJMR(CDCl:,) <5 : 1. 98-2. 09(2H. m). 2. 70-2. 78(4H. m). 7.14-7.16(211, ap 
p-d. J=6.9Ilz), 7. 19-7. 24 (IH. app-dd. J=4.6H2. 7.6Hz). 7.63(1H. s), 7.63- 
7.67(1H. m), 7.73-7.79(lH. app-l. J=7.9Hz). 7. 90-7. 93(1 H. app-dd. J=1.7H 
2. 7. GHz). 8. 12-8. 15(2H. app-d. J=6.9llz). 8.19-8.20(111. app-t, J=2. OHz), 
8.35-8.39(211, m). 

miBm2 5 1- (3 -^yy^i— ;U) - 3- [3- C\iVi^JV-4-^ 
yU) ZfaiiM -1. S-i-y^f) 'J>-2 (IH) 

2- i3-'>Tyy :c^jVTi ^zi^^rjVT'h k (i.o ^S) . -^mm 
1 0 xmh^ntz 5 - ( 4 - f u iJfju) ^ly^ >m^^j\^ a. 2 ^s) *5<t z>ida 
(1.2 ^«) <^ffl<,\ mf^mi tmmi^mr^u 1- (3-v'Ty7i->'U) - 

3- [3- (f; v'yl/- 4 -Y7U) yntVU] -1. 8 v'^- 2 (1 
H) -:t>^mtZo mp 202-203. 5°C/DMFo 

'H I»JMR(CDC1,) (5 : 2. 02-2. 13(2H. m). 2. 70-2. 76 (2H. t, J=7.9Hz). 2.78-2.86 
(2H. t, J=7.9H2). 7. 18-7. 23(1H. app-dd. J=7. 9Hz, 4.9H2). 7. 31-7. 32(2H, a 
pp-d, J=5.9H2). 7. 52-7. 71 (6H, m), 8. 37-8. 40(1H. app-dd. J=1.7Hz. 4.9Hz). 



wo 01/42244 



PCT/JPOO/08671 



5 6 

8. 52-8. 55 (2H. app-d, J=5. 9H2). 

Iiaii^'j2 6 1- (^3 -jt^j\^xjU^.—jl,y^:=.jU) -3- [3- (b''J 
>- zfu\dJU} -1. 8 >?>-2 (IH) 

^lium 2 0 x-m i^ntz 2 - c 3 - ^ 5^yi/xyu.i->— yu^ — yuT $ y ) ^ ^ ^ > 

TyUr't K (1.0 ^fi) . ^^^Jl 0T?#'iti/::5- (4-t''U >^7U) ^>^> 
m^L^Jly (1.5 *>ctO'LDA (1.5 ^ffll^Hife^iJl i|nI;m«cJ^ftL. 

1- iZ-Z'f-JVTsJi^yi-^—JVy - 3- [3- (f U v'V- 4 --TyU) 

DtVU] -1, 8 >?>-2 (IH) -;^>^f#/;o gflUtlOffl 
^{i. "7^ -y '>i/7 5A^D-e hr5 7^-<!:ll*S^{Cj:«9fTo7^Co mp 127-131 
'C/AcOEto 

'H NMR(CDCla) 5 : 2.00-2.1K2H. m), 2. 70-2. 78 (4H, m). 3. 12(3H. s), 7.1 
5-7. 17(2H. app-d, J=5.6Hz). 7.17-7.21(111. app-dd. J=4. 6Hz, 7. 6Hz), 7. 60( 
IH. s). 7.59-7.63(111. in). 7.75-7.81(111, app-t. J=7. 9Hz), 7.87-7.91(211. m 
), 8. 63-8. 67(1H. m). 8. 35-8. 37(1H. app-dd. J=1.7Hz, 4.6Hz). 8.49-8.51(211 
. app-dd. J = 1.7Hz. 4. 3Hz). 

mi^\2 7 1- {3-:^^JV7.JV^.—JVy - 3- [3- 

^i^fU >'>-4 --fyU) T/otVU] -1, 8-^:75=-U 2 ( 1 H) -it 

2 6 -nm-i^ntz l - ( 3 - ^ f^ypxyu^f.ji.yu^ yU) - 3 - C 3 - ( 
t°';>'>-4--l'yU) Zfu}:iM -1, 8-:^■7f-U v'>-2 ( 1 H) -Jf^ ( 
1.0 ^S) m -^'noig^mSSe (3.4 ^S) ^ffll>Xl^f?lJ2 4 ilSj^JZ 
m^l^xmitL. 1- (3-^f^yUx;l/.-h-^yl/"7i— yl/) -3- [3- (l-;t 
+ i/fc">J ':^>-4 -^ryb) T^PtVU] -l. 8-:^7^U>'>-2 (1H) -it 

iCcfc*9?To/Co mp 184-187''C/DMF-AcOEto 

'H NMR(CDCl3) <y : 1. 98-2. 09(2H, m), 2. 70-2. 78(4H, m). 3. 13(3H. s). 7.1 
4-7. 17(2H. app-d. J=6. GHz), 7. 18-7. 23(1H, app-dd, J=4. 9Hz. 7. 6Hz). 7.60- 
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7.64(1H. m). 7.62(1H. s). 7. 76-7. 82(1H. app-t. J=7. 9Hz). 7. 89-7. 92(1 H. a 
PP-dd, J=l. 7Hz. 7.9Hz). 8. 04-8. 07(1 H, m). 8. 13-8. 15 (2H. app-d. J=6. 9Hz). 
8.36-8.38(111, app-dd, J=1.6Hz. 4. 6Hz). 

mmm2 s i- (3-— hn^i-vi') - 3- [3- ctfv i^>-2-^ 

jV) -fu\dJ\A -1. 8--^7^U-:;'>-2 (1 H) 

2- (3-^hD7i— yUT^y) ^35^>T;U-rt K (1.0 . ^^^J 

2 l-Tr|#^nA:5- (2-fU>';U) ^^^5^ ^ST^i^^l/ (1.5 ^S) *>J:afLDA 
(1.5 ^ffll^HWJl tlnltltcJi^tU 1- (3-^hp7i^yU) -3 

- [3- (fcfU 2 --fyP) ■fu\£)V] -1. 8 -^:7^iJ •:^>- 2 (IH 

tm^^iZjil0^1=Tr>tZo mp 201-202t:/DMFo 

'II NMR(CDC1:,) 5:2.11-2.23(211, m), 2.76(2H. t, J=7.9H2), 2.94(211, t, 
J=7.9Hz). 7. 09-7. 13(1H, m). 7. 17-7. 22(2H, m). 7. 57-7. 67(2H, m). 7.66(1H, 
s), 7. 71-7. 77(1H. app-t. J=7.9Hz), 7. 88-7. 92(1 H. app-dd. J=2. OHz. 7. 6Hz 
). 8.19-8.20(111, app-t, J =2. OHz). 8. 34-8. 38 (2H. m), 8. 52-8. 54(1 H, m). 

mm 2 9 I - (3-^hn7i^;U) - 3- [2- ('O'/^TV-yU 
-2 — fyu) a^^yu] -1. 8 --^^f^-'J v'v- 2 (IH) -yt> 

2- (3-— ho7x-=.;l/T^ y) —:=i^>TJV'r\i K (1.0 ^i) . 
2 2-C?#^»tl/w4 - (2-^>'/f^TV"';>'l/) r Vffi^p' 5^yU (1.5 ^M) *5<i: 

oxDA (1. 5 mm ^fflc 1 tmmiztm u i - ( 3 h d :? ai^yu 

) - 3- [2- (^>v'^T'/-yU-2 --r^u) jc^;u] -1, 8-^75^U-:^ 

>-2 (IH) -5j-><£-f#/-o Bfl^i^OltMU. y^'y'>:jLt>3M.^a^ 

hir^y^- tmmmizj: m^-^tzo mp 178-179'*C/DMFo 

'H NMR(CDC1,) 5:3.29(2H, t, J=7. 3Hz), 3. 57(2H. t, J=7.3Hz). 7.16-7.2 
KIH, app-dd, 4.6H2. 7. 6Hz). 7. 33-7. 39(1H. m). 7. 44-7. 50(1H, m). 7.65-7. 
69(1H, m), 7.71(1H, s), 7. 73-7. 79 (IH. app-t. J=7.9Hz). 7. 83-7. 86(1H. m) 
, 7. 86-7. 90(1H. app-dd. J=1.7Hz. 7. 6Hz), 7. 97-8. 01(1H. m), 8. 21-8. 22(1H, 
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app-U J=2.0Hz). 8. 36-8. 40(2H, m). 

^g>l3 0 1- (3--hD7iJ:.yU) -3- [3- (.^>V'f-TV-JV 
-2—fjU) -T^oeyl/] -1, 8-±y^Vi^>-2 (IH) -7t-> 

2- C3-~Ko37i^yl/T^ -zj^yrjU^h K (1.0 ^M) . ^^Jc^iJ 
2 3X'm^tlti5- (2 -O'/^TyjyU) ^>^>K^5^yU (1.5 mM) 
J:U^DA (1.5 ^fi) ^ffi^,^||iSfe^Jl i|5|=m«fpU l-(3--hn7*^ 
Jly) - 3- [3- ('^>Vf^TV-;U-2-'f;l/) TT'o tVl/] -1, s-:^^^ 
Vi^>-2 (IH) -^>^?f;to tljs. Emomnii. y^'y >^:f732.i^ 

h ^^'py ^ -tmmm-^nr>tzo w iss-iset/oMFo 

'HNMR(CDCl3) 5:2.32(2H. tt. 7. 6Hz. 7. 6Hz). 2. 85 (2a t. J=7.6Hz). 3. 
26(2H. t. J=7.6Hz). 7. 17-7. 21(1H. app-dd. 4.6Hz. 7.6Hz). 7. 32-7. 38(1 H. m 
). 7. 42-7. 48(1H. m). 7. 62-7. 66(1H. m). 7.67(1H. s). 7.72-7.78 (IH. app-.t 
, J=7. 9Hz). 7. 82-7. 86(1H, m). 7. 87-7. 91 (IH. app-dd. J=2.0H2. 7. 9Hz). 7.9 
4-7.97(lH. m). 8.18-8.20(1H, app-t, J=2.0Hz). 8. 34-8. 38(2H. m). 

^MMS 1 1- (3-— 7U) - 3- [3- (5^Ty-yU-2- 
-TJi^) zfakijul -1. a—hy^Vi^y-z (IH) 

2- (3 hn^i^yPTi y) -zi^yrjU^h h' (1.0 mm . 
24-ef#^n/c5- (2-^Ty 'JyU) ^>^>ggi5^;U (1.5 fci:OlDA 

(1.5 mm) ^m^\ m&mitmmtzmi^u i- (3--hn:7a.~vu) - 

3- [3- (-^^T^/-/!/- 2 -'Tyl/) -^^ubVb] -1, 8-:^7^Ui^>- 2 ( 

IH) -yt>^mfzo ^c*>\ Bfi^^©ffiati7-7-y >i7:7-5A^o-7 h^^:7>f 

— i^^^^-Cffo^o rap 198-199X:/DMFo 

'HNMR(CDCl3) 5. ;2.45(2H. tt. J=7. 6Hz. 7. 6Hz). 2.81(2H. t. J=7. 6Hz), 
3.18(2H. t. J=7.6Hz). 7. 18-7. 23(1H, app-dd. J=4. 6Hz, 7.6Hz). 7.22-7.23(1 
H. app-d, J=3.3Hz). 7. 63-7. 68(1H, m). 7. 68(1H. s), 7. 69-7. 70(1H. app-d. 
J=3.3Hz). 7. 72-7. 78(1H. app-t. J=7. 9Hz), 7. 90-7. 94(1H. app-dd. J=2. OHz. 
7.9Hz). 8. 19-8.21(1H. app-t. J=2. OHz). 8. 34-8. 38(2H. m). 



wo 01/42244 PCT/JPOO/08671 



5 9 



(1) •v^-^^n?>^m(oit^iso^^jM-^ztt<'c^. mwrnm^smt^^ 
mmm i 

;^7^H?yU?riJl :^y-lryU4i®to:35rifll (^ISOmg ) : 2j5:^B^^t^50mg. fUllO 
Omg s h0^n3i/-r>yy28ing. Xf^T 'J Vg?^r4iS^«!7A2mg 

f'Co 

mm 3 
'imimMm'^'iy^^miM^mfzo 

^mMit^lg. mn U •> ^ >1. 2g. « - S n -7 ^ a -yl/20mg*J J; O'T X =» 
*f6B^II:^10mg^.-fv U U >:5'' 'J n -yU300 (5. Og). N- ^ ^Jl^- 2 - 1' 
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a'; K> (l.Og) 4qJ:0'^:'J yyU^- h80 (l.Og) izmmU 0.2 um (D-7^Jl^ 
VyUt':^>20g. '7-tr';>30g 
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It 3jc O 15 ffl 

1 . -flftxs: ( 1 ) 




A 



(1) 



2 . A 5 - 6 M©^7^ o T y B SISa^IS 1 

o 

4 . A d< h° U v'yl/S* /^(i 1 - '>^' V •:^>'1/ST. m 1 — 5 -V^^m 
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5 . A ^< 5 ~ 6 MO^x u T 'J B 2)<E^/1^T*> ^m^M 1 iZ 

o 

12. R'i}<7^m. vT/S. - hag, <£S&T/U4^yl/f^;rS. 

13. 1- (3 -J^ hD^i—yW - 3- (f'j •:^>-3 --r^U^^yb) - 
1. 8-:^7^•J •:^>-2 (IH) -5f> 

14: 1- (3 ha^^t^yb) - 3- [3- (t° U 4 --T^U) ^ 

uhVI/] -1. 8 -:^^^'J >?>-2 (IH) -3*-> 

15. 1- (3 yl/) - 3- [3- (.1^*) i^^- 4 Jl^ 
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